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SE:CTION I. (;IAAK 01' 'rFKls

Thlis glos~qar% cm~itaiiis din uit ions allt eplaniatjins ot Ierjn ust-i I)% the militarN sem ees andi
their vojitrat r-. It i- tiriviiated jrimaaril% toi the lived. of thitisc inii duals inmoh ed ill the( a-qu i-
sittiiil. ml.tli~i' i ll . n itilizatimii of \ir Force 'ITedlial Order- andt imailar niateria6 of the
ot bier nitilitar% -e'r~ itt'. MIu'.f ilt-h defiiiiitimi, art- voinpat ibilt- % ith usage i all wericvs. Some are-
attribititabile- toit partictilar mer% We'. and art' mo idi-iitid Ii part'uiitvi at the t'iitl of' (t' definition:

%'g. I'): \ir Fore

lthost t'vim~ilim that rtilt'ct tlit, usiagt' itiiid inl (tit or moitre of' tile official TO Systema paabliva.
It It iii A; H 2. Rt ) 00l 1 1 . TO) 00-1-2. anid TO) 001-5-15) lia\( it a bullet" preve-dinig the soure

iieei~ciic (0 \F...~i). If tin'. dt'fi'itioti also has equi~ alet- uasage' aniong, dw other -4--nives, tils

%%III litc tid it %% lit .i ''SI' for Mulii--nr it'. e-.g.. (o \F: M).4
\Wbirc\ gl tmt mo ct avroli\ nis arc delitied inl St'ei ion 2. Job Performance A id ( P A) tevhnitjves

are' lit 1 41 1.i

\P Vt L. llc' \ pa.e tedlltv%! the' titl, peap- and tttieainl- a list of e'ftt'ctket pagve= or figure-, (i.e.. thec
page-. ter f'igtro- thatt art- lin vft-o- after ehaii-P's haw e' ir miatde to tle maiiia. .\i \ page call also

lit, i i f ffuttg t' iirk l'ackagt' (WI').

HIM Ibb.A I VII..IJ I ,I, AINH - \L. O)I{)IKI. k I t it ' O ihieh i prinaariIh i -,or k-simipI ifiation
tl'det ictt d1- &. it I ie'cklg-t . tiii-pettioi %% orki-arel. bIilrieatiiie chart,. or s.'qut'. iat'ta. (*AF)

i :Q \ IITI( )\ 1 1 1 A I.E. \ormial' ofeittt file- phase'. (4 lom-cpial. \t alidlion. Ftill-Scale
Do-e'it'l iii. Plurnletiten. ,anl I )eplo\ me'nt ) %, itli tlirt'e ke\ eltcisiti ptitiiis (Prozraut. b-at ificat ion.
and Protiehetiomi Dvetisneril) hoie.ii t''n'achl of the- 'ir-t fetur pba.'.'1It-wt phasves t~pln the normal
aeeqeii-itiein pathe. ted it pres-cribuet piali % 111411 all preogranm, nmi- feoou. \ prtigrain l ma skip a
phase. hiaw preogramt cht'iieii- Ii all\ oir all oilier gehame'. or haw~ inniltiple dvle't,'tiii poiiit - per phase.

III F.I' R V .- , I I(EMI:'I S . Thu w reqiirviv',d- %ii h are not -tappeirtiel t\ actuial bpast
itemateel v''ieiritiet mide are- adlle toi the reoerde'r I-Le'cI

Il).I I I \. I Itl I \1 . It ) briig %, I tillm -e'-fit'd lim it-,.. w %aria l" t'lemmts cIo anl Itt(cm.

WN1IMI\ N 11 SI.I L I .1K U) [INF 'ii) 'K( I.I. Te ilm un ienal ietw eve initiaitioni of pi-twircut

at-tion~ jcel Feltiiug cit etiitraltt tir platinig til order.

~I\)\ VMIK A I DF 11A)PI NI. hiiedt all jerojv'ti" %i ca hawi no eel ama i h etlopment of
haianuare for t'~prime'imtaI or tiperatiimt tst.

I ~h It I. I ;1 I i I, NI ) IK, I I I -m I-i I F.t 11 -li tiinients requsir'e l tite grouind to inakt' a
14taitii 'i -er. etiiauml aind vontlrol -' se'iumpptirt -.ystem. adi aretel tibeilit'. N~i l'ior

efl, itemi l 'jipilcmttici t~raitial inl it?. itiltiitlie'Itm.ro mtiiitit. Ihis iniclude',. all t'quiiimet'
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~~.as*.m~a~'.ars. ll, j~.'g I . m..c..s-,ar. lni. Irmt-eitarl. draiguaril. -Itarr. aclotalei. m-r ie'ce. r.paiu.
im- rI,4ai. aajiti. il sollu. th. 4, .sma aae14ss n rs ils-ita. tit'Sisfl'~ Ila tli'aeaatjuan
agsii. rtjgartilis. tof'ie fia#- mliacal 4i siiriinrct insiitig. fir % . ertm-lim-. grunad

#,fill aPnuitii .J q ":srII'iOll I .Q,1 l~II. \ I fear Iacsbrr vin'rosiit Irnissc .) ( %F)

%IlI( P.IV I ~ II(lI. 11A lIi. \ I % 1 i -is.'as' cle lt'uejncif vtaganc,- uf' fill-
* alitr~tii l aaa ghI I ihIot'eaI aIr a ait- flaiii \1aII~aSII~

\111 as'l )R1 ear .1a1\raaacae'a. )R*as'i -Ti. \m\aa*I \1 . /V,0 N) 1 1(\T),'Ai 11..4a

I1 lait I I~ I o .her si"' il agI~,e uisllliat vadter I111a1 141 lilu 1 4-c111 Ai Ur, 111114 Al ( 11e4t i sani jial ( loll If .l'1MAp
andsl pre % file- fini tit' -, iw silt s ufalreinr-ai l a fo - umoll long~ tuajlsr fujif 0 jigici Its- re'-wolwoisi l,
iiIi'i If Hot~s- loo-irdsl- moritill~ I-w Ar .is.t fl. -Jeff, ;Il.$s -- a. tc I IM~ I It l-. off~s,... et.

rre'-.'aa4-tca t Is s- roi .is Ifi st ills-le it I %% ills: \n I - its * 1. -ta.In oe oil jifi 1 9 4 1 1-f 4 ssrt t
Isa- I *aaaajne I ~I I I i .111 illsi1 91-1.I a seInu aa1jaelf - I. I 1

~I it I I \ I It tI \ I . I I t \ \. 1 \ fo*allass.I -0( pilt'-.i-t1a M. ' It lnfm* 'Ii at -Of oe ss.~ esi 1"1 0itnidgl
trra ;- -a, Owl ai a mrs- s ri-.gc mies,. this. # ratio@ f arse- e'lgaasli ont natv-

~I IE VF I II 4)\l 14.1 it \iiI11\ I III \iIT I I I ,It I\ 4 V( I I lit"at igap-i.csl pce-ifia.
* arioi-ol -. Iwo i spo. e rcsatic lw~ 'e~a, c i lot fics es i al. 111.11 sr c I sto s1 Iefch'-
If-%,-I ei ioitcrj tssh setic Iis. sim if 1). its opti I sac Ii jrat r gig jit'lan iIII Ir fsne. I ts film lotsnal
edcurac Ieri,lohat abi.ri' ilewp .ailessonriw ta-11 Oa w liar cltr Inni I . (2) l .as ilt, Wi . I. tes'.Iiagrsi
too sIr.. sac- ofae'. asia a sa111 l at- illsi ss'l (fales I as.n.! - ias a. tefl tsi (31p DIIt-iats w-5' i..JI %

iife-rfr l ro-'iiaaorsuing. %fill sillui- j-.. ois~l ssetgarlsr a'a I ..lalolo4is'. V-o~, soe oIamol
af I.5% .1 Is . 1 eegcaicsalceich II.aiti'u sasci. 1l.* Ott ussietatisot % dosIll-. jocld in11ts*lljoss I40st11.11s 011p,00

rrs~aars'ts. l Iit jre. .111si *rPass11 feart-. injin ustcsal - Ir, e. ae *tt'ti 10 0-se110g time, '~u to~fl I lI
Irs-icasassIA flit.,. .eaaui for Firt- ltrosaj, life 1101 'ed leer aresli I aeacrso.le-Pc .l ( \1 I

~ P5IP~sP a I il UMP1(11 U) 4 I les if isi1% lclc's slg Irec 11i11se a slcormcsat J11llaicrili fiot joe4 fie
rirs'arit'n tc- iwelta: live- m.'tac. A.,e o croile' .a osf-lvsal tbiareccgia Oia -'in -laa og cc i 6i-f

c ~ ~ ~ V 1e~~~pgisiai .ini rsti~.ca- a na. sa I- o- Iw tIl-, filling. andi lot Ira baie- off aIcscti(4% og Andl

rtepN artstil ics- retpoiirtaci-ce. teot \.,\ ( E11. a--jios itwos-sit n r lIce einra. li 'cI rs'.aa. eel t1o ill- Bnal -o- I-

.- lslIi' iv ce'.ksl rij ipcacscs oiop rfaluell sa.81 Invailit it- 'l.-r" ci .- anaaiaal.. \ Ip
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V;S~t MA %11F. CO:I'mT %:iOB CL. Ist , c:. o -trauiur claitw wlitscl giJc, aullsorit% its file prime
.%Irt vte il eartor lt o .iri% chaiage. tu) file- Ctormnuit-1fursilwd epimtil (Gl-IE in order Ito

\t 111O1)111/1 ) VI*'t Is~l LIS (I)I.). Is rim-trf li-t of lDala Item inlerwiiti (DIDi) fortns. (resin
witio-I data roe.imfirntsi. ninght6 im ,ItnI fuw vutbolrat-litA appication.

\I *rim 'Irit. I) vr \ nktM: simt; ( u1'. I w. ol' .-olssptletr eqpjrnw t I..t--k 1 T require,
lilt, ild~ roitate4 41414. An .aeuI1c1mpile-% -tuu ;iroiliits. (0 \F M

ww1 vri 'r ~t( 'r" wt*) ww-vll, I IT). t .lrr -Iron,.', o.upport rquiII111s-nt (14.) 4 mc.capable of

nots4-iorig w..*Ir.d pamo-e tit an, et.rons.-. ,norrtaiiscal. or flern~da irm glen bing tc.Ie
.&insalossg a vooisloirsi401 let a...il $if ori tijst fll- fil,, edacI a,, lit jeeiuieaer ts 1 -tedo-frtni-c

isagl.. vri. ,,.J% .,*s muse itself. usli.,luI .slisfigairrl aaldollialue, or -usssasatonlatsc de% ic.. wismcts
.ire valhl. off dlite. Iais. ia-rus.Anud e'.agaling AriicnaI vloecirnic or elec-tromtahnical
*s~saeriIis- oel f -e,, Viiiih IT hI- n iteiA1jt ..iooralea Is% ism- et pr...ni4%J prejuarrul let-f
*eat1 f.iiie rue tll 11114st 46 puaIslu-e 'I-Atl cad eev.. filavnirsu lat--. dim par. tit otlher c4tuagrr unetuni.

\.1 TI Al V1714 1\ T~ NI. TIIIII i ot . .0 1%,lIta-6 4 j ffe , little ah . ii 'en1er 01i('%If 111411.4I a,. lou wiled IajN., (or

vardns, or a11.100.1 fiall@-- 11.1 eapAtrat10111 .ssst.'iiall ti--I1 rquup.-sst).l l.411141 ar Isis l-onger 1nersjacee
Iu .6ol r. .11101 -Irois;. I 61'eel ~ .. 04141411 1 I 410101411. 14% A o 'itr -u Iil

\11~ \101it .11 Thr lb. u-a-1or. off di. neaelane-.. oft a. ae-ts its jac-nllnis it- re-quiroel (.usscmen at an%
sniant41 eltim 1111 U11lo11 a .l4atuel sntl-r% At et tame,. Ialseler %aIlel4 1 41111ls11:1.ia- it- 11"~it. fracions tat teatal
111110- oeloeng Ow,, Is all II-li I- 11 Ior *14- obe l eiraloui' 4 eiiuiluliieii. %'.autatslilt I- s-at wI to IN-

I IM. %l \No, lits-. r III#- leneaksai line.- that a" s-wo its eli sgAw. e .amoew t eensetsio..

II\* 'II \I i**stgsmtes ecmms isI I lo.essnest eA -4-1 sot -isailts lewnir. ssG.rniall
;Ie-.sg,;te-s use 6-.0-0l at1 a -p..Its. 6 , 11. eilmmni A I I'. ta40- 1i, Raw' lies.'.. plum. apoprenel vhange-.

froauus Ihs.. li,-# line'. ,o-1111 e'-~s til @lurvs an t 4eeemfgtlaalst ii Fw onitiraiiiea *~ -ft~~ l5(.f

II . \1 1.41 V11.1 11 B-4 I I.. liii sissitsAl apiricaiel allhe-ealiomn usonfalstratsen sidentific atiton.
2., VI Vf lo\ 11 . It V+1l.. Thel# initial appruiti fimosivti.sal viotifigioraiifon ich-entificaliern.

PROM (A*lii1. l~i. 1.1' l. The- Initial appirea.-.tl or e-4 mfitisowtall% prce reimt.elstr
* ~ is., slo-ssafle Alivis.
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MACH I I * 10.K. Is~ da ti s.,clti Per i'ilissetisal l.,.t of lII hiIl rvellowid for 4ii &Iltgiil
1StAIf'leitsss. It)ic cloriitic J1 Off- gart or itc its 6~ u iceaik or ri-pairaljlr. It almi attiludco a
tleterm iiA4tei off fliv orItece 'I titn ess i . oir rtepair amn ti ;u iflt-' c torhsaul riejuirrd it) return it ti

11.1lI'I \lI**. 11.1.1 M1. Ill'4I\TI'. IliitecpJphic critlt fis volv te a bills- lcakgroussd or blase
em a hli. ioeLgreimand. ro-ptce ti~i e1 , t-de I.ir el II5Iie atsil imneehassmcai A-rtccural dc,-igii plaiits.

* Bleselahritew giil- art- Al-4e toil a- a lerteeeI -te ss ftlife- 1creisstiagccce

li I. Ilk I YI* I'll IN '1111. replrmeiutvSeel file liti oil oo-wd It iiakie lluejcritI. u-stng limill*r -4-11-itIizec
% i ill ~t.aa~ fvrrlvanir -#ift i afrri -all1.

Ilk E~~l t) * .IAM .. It siuisnral useede a-imgcel lte ecssguest. f all 1-nd1 atiIlll ilt- 'a-k

Ilk L. WK AI T 4A \ 1 . \f L.. Thr. eaclee 11164 roejercsesst.1t ien Ill i a III eut, cv s11i anld partjiipatinig
seri ni- at A 1 eeucfcrenc e Ikti% Ow v\I-Sltie-a flirtn dw prpss tof r i ig th lcignatted
6. esitrdac-ir fiserigl-Iseel 1 ei 1 liesge-elpe- ceintsr-ime i tse .i ee'risset gire ectircel and 'or -furimi~isc'd

. iilgittte'tit.

Ilk4 0%s \ I'll I VU 1114 I IM \ I I M~ . It I I'S. lobitiageIlite- I oritmI. urn fi% lit- fill a (lark lereews, back.
popiiii or hireewil ew iti % 1 lirl le. kgrieiis i. ro-givln v1% mide in jelecel -e-ii-itizesi halivr.

I111% ' \ I'll I \T I'll I H I -. 14 ereif Hll ' is m lIf iu ii-mgs lisglI -m i arepi anid -Iii er -alt . i
lirfe ws- a tie-giatso- sepjia imago-e fri a s e ioo-oi g tia-ter. I'rsit are- ilvedeelivoicl It a %4- prwci..

lit t t IRlliDxK %J t' 4iJsI1ilit ito( . .1ve ific iMcsin istt iiet- fi dw" plea-eelp;rfie iciisg whiltiii. that
Owi. ceeerac' Igor I- tatic' lrei te ,n.sifaltirr fin aisaieu eff iti estial lere 'duet i s wiree r uitiih.

I \1l111R IT. lee itrtisiew awsl miale reepasireel eeeorreetmie- fi in-triicent'.fcrt tc 4-iliiittewit i,.ei
Se inpro - eaasrnectitsI. f It ie ceslrmcif( ee 41 m~i s-trumtitnt mi ( of wichel i-- a ce-rtified
sltndard off kreipiooi ace nrae% Ilte detect ..tacl aleio-t *sst% ilmreiepae in flite aciorac%' of lte othevr

i't-risevii t ir .ti-I 11 iji 1 111sdt11 Iiei5$m i comiti l %fil tlife- certlil Atiolarci.

IAL: I U %11 TltI\ WASVI H4F.IlNI REV91 IN FARATS S I M %IO (:CllRS). It iiettracticr-jre-pareii
-saievvrr cef liete Ie itte at roesjshumtust-l. af i l he mili.C% -11. fcr Iiia l linit iinesg t1h.

sssassrensetparasirle-rs wedi -gcif~eig rigi-. accravic!s amci calileraties iisslcr~ablcw fo ach
owhcese #if mea-ssreeeest. lice stata airt, used1 toc ditrinint- wlcitlect lift - te n b slv- tne. or

rfidjitrilitl i advocpiats-Iis -iajolooirtcf ei i mijegert eoitiptrecn (SEIK tiecre-n litii IrIiceli% e
kii tAmiearc1-. j- I'll A!. lite iia?1Si 11ecc-src1ees. 4cpiiatimis. and valiliratititt weirklccailar'.we

* % 4T HI TT)10 liJ\ % l t I 4S. Itlih4 cef thee- Oite m i d qaraitiav- eel ?-,arvs/rcgtair part.
ril-ed -4- tdi it# h eiraet gcreoisi-itw- msid -i veji~ i asicit-Ir and feer which lift, cieslrac tir
c la~i caste erl letmi e i arg -.



%l I, X1111.111 . TheI, albililh of all itt Iii Ito acit.aoa' Ihli--iitIf aibjecttes. gi.en ft- item conditions
h~irigia lim miiam I \F)

C i~q %DI; F \11. Ri i. It raihirt- ua. if noti repairedl. %%ill res.ult iln additional failtirr inode(s).

I - I'-AM.1 B f amtil polyaj ill* TO, Js Ii - Iircrafl . Figitme. or Tes~t Eqiuimentl TO~.. Sr iTO
00 .7o I A o i I istI ad aalt-a iria . (0)\

C t TIE N it aamkartialion (li diaI- I aof a '11 ) m.a'gvi anl opera fill- jirofiltir. pirac~tice. and so faorl)I.
it' niil st-1 olaaoi..ned . aidd tla n'm ill aap-g Itoa. air 4la-tru~litin a if. aaju ipment. (9\~F) (Seq. aIl.

UMYb* ~lNN'. t '110\sN. %\If MITES~.)

C.FNTit \ III. :FC1 IN B \ I. 010 lK1 NTVIR l. I M T (c:To)( ). 1-Ta'ijoical Order (T'O) control
J"'AUlii.W nijai-~i is~ Ia li drect. ammtalwga. anal v'atrol acumnpleta' TO ajualil ssrae

pirogramt Imtualimag %.alialaioiaiila l a. aritaatija i. lii tmit i. tornallk aaijopea of repre-wrntationi
fram \FSI*C . \ Ii.(. ma-nag caiaomamal(- . mnal a n traaior.. It lo Iailion anal chairmuanship sliall Im'

Ill NI 1K.\u,' alaratiat air miaalglvatiot Io, a priraaitbad teachnical oradar. Also. a documnent and/or
pitlliaauaiaa 1~-114d %lif ilia l apprimhu aaijluaarit% Ili rairrert air rt-iAa it-11 caontent of a laelaraiva
ordelr. 'I'l# aaari iauaaa ati-t .ape'ar ant fill- ulacaiivoil aaiaer tliea]. (*Al)

11lt NKI.~ 114 IliLa Mg 411 diata ila' *aluak-- I% rcan., aif paragzraph liaains. lengtha of para-

(A 1111F, II ilK N TI I I ~IlI) N I \1l I.lM h.a aii mimbmlr liA-teal a talogiiig IIinabook 114-1.
leala-ral Smiipl% taila lair Mlamiaaalitgrer-. ir itu . a2. .ipvaa toIli~ actia ic that mauaumafaa'titre or de~clop
iviii - fair IIua- lVaaaral C .ow~rimglaa1u Mib 1 11ta -1 haa a it ala KI.1' imitialer. flita aaialo iala'atfivaaion Imamu-
tartarer.! coal filig fa~lit- al autraalaar air ( ai. rmtemn at aga-naa froim wiosoe sries tit(- ITC nme ra
is -asigolaaa. Mbitm aa-aal asif. ti draiA.i jo mamindr air part ittia mabr. flit- aaodae idantificatlion tnmbr
a Iaf.aguualat1. fit 4la- zalg a. 34-10 fraoma a s.Iaaavria . thw ara~ijg or part mattlrris assigil.

414. I I/ \NVI Ill ( lEHFVI)N 1111 .. (CTMI . Tihe tramitprta gin aoffiaer or office of flit
field aa-Ima diiii ~rii flit- aaitruta faor flitixi tmilja sarai.

C(A i IMFMI HE 1, Ill 1.. I 'i I N . I alimmara gal puhl ivatiautu atmntaima Itealnical iniformlationl about
aNi 114111a111a--ai1Ia1 ittta liatia ia. a .jaratiaion . rticitg. ai.assemlh, . aimenjaul. reasstanibly. and

lvarI. ialamti tiiatia an Iiua-a luitiicalgin- arv mimaal. booiklet.-. parmaphiets. aor lie data, and are
tiraaamalla. fitriti.Iaal lia. fn,,lamrr it imrcawr (it' adihir paroductas. (* Vi: M1)

f ~ Bi A'' AlB1 1101 FAA)Il'IN W(I K) a.\ I'~pa af suotjiar ealuipmnti ISE,) comprised of 0ni2

* l~~~~Iiii- gamuaral pImrpao ila'mn- smiliiph ai r uma--rimag birad haraImuatar. aif pina sival properties suich as
alalniaI.pmuauunulatic. anad It\ aramlit- pailar util-: I itaig. hoai~Iirig. anad fit-iing dea~iaas; signal

a'aiivralima lal aa-r. aollagv. amuiaratia. anald lu~ p a toaiiig deciai c.I Iltat art- known to bie
a-talisiaaa iiilit atw u ii ra. se ac-s ir~matloir. ITae applicaii oif SIF toun oatther enld artivles.

-s-l in- airaauijia doest ala-ti in ll i fatagtiria' Iliw ilftar as aimltmol+.
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COM~PIJXiT)~. T'he level of diffivuitiy of dir presentation of material. The# three romponernts of
counpleit% are rhunking. protMedllralization. andI( conistency. (N)

(;OMPONI:NT. An assemblage or an% .combination of parts. sub-assemblies. and asiMbit
mqotllted together. norniAllk vapable of independent operation in a iarieti of situiations. Exampe's
are: Reveiter or T'ransmitter of an AR(>34 VIIF Subsystem;: rela% (If a DC or AC power suppl%
Stihs% stern. hetlicopter Gear B~ox. ( AF)

CONIPR Ell ENSI III IT)~. The mevasure of tlite (egree to which a manual causes performance
coinsistent with its intent. (N)

( )N( EI AL I. 11 ASE. The iniitial period %hieni it-tchnical. military, and economic biases for
acqutisitioli programis are establihd through coniprehiensii e studies and experimental hardware
detelopmnent andl evaluaatjot. The oJutputs are- alterniatiie conicepits and their characteristics
(estimated operational. schedlule. protcurenient. costs. andi support parameters) which sertie as input!.
to ft- IDeilopmnlt Conc-ept Paper (1)(TP) on major m~stemns, and Program Memoranda (PMI) onl
smaller sy stemts/equ aipmen ts.

CON FIGFRkATION . The functionial and/or ph~ sical characteristics of liardware/softi are as st
forth in Itechial dot.unwntation and atchilcied ini a prodiut.

CON FIGL'R TION CIIANGE. Alteration of the form. fit, or funt-tion of configliration item (cI).
which changes its physical or functionial characteristics. (9.AF) A proposedl or approied Itechnical
change to a specified system/equjipmuent under configiaratioii managemient (listcip ine ~

(ON FI U RATION CON TROL I The sistemiatic evaluation, coordination. approl al or disapproi Al.
andi implementation of all approied ch'anges in flte configuration of a CI1 after formal establishment
of its configuiration identification.

CONFIGURATION CONTROL. BOARDI (CCII). A board comprised (if repre.sentatiies of ft-e
executive and participating sermoice(s) established to control changes proposed lm% the (;oeriment or
In the( contractor that affect flt-e configuiration. funds, or modification, or resuilt in new prot-ure-
men t.

CO N IG;UR ATI10N 11 E N T I F IC AT 10N. The cutjrren t approved or ond(it ion Aly a pproved t echn ical
documentation for a conifiguration itemn (CI) as set forth in specifications. drawings. andi associated
lists. and docuimen ts referenced therein.

CONFIGURATION ITEMI (CO). The primary level of assembly for management control.
accoj tit abil ity. spares provisioning. an(i technical pta blicat ions/ data preparation. It is the level for
whichi a top asseAmbly drawing will he 'prepared. It is also flte assembly Iviel at which fte configu-
ration control b~oard (CCB) will maintain configuration control. (Als ma', %arN widrl% in r-'-;xt%
size, and] type. fronm an aircraft. electronic, or ship systein to a test meter or roundI of ammunition.
Diuring development anid initial production. (As art, only those specification items that art,

4 referenced directly in a contract (or an equivalent in-luoum- agrvemetut). D~urinig the operatiou andi
mnaintenance period. any reparable item designated for separate p~rocu'lrement is a configurationl
it cnn.
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411%FHAI4~ R %''ll)\ l .\1 ( l\\ IA*)I . I' i'Ni. Eiitmpiticit tht roefleelc the currvimt conilguration

edf wheich-~ atid/tr -s steiisct errvittI lin fici r IF eret, cilicraliegid: ime-atit~tr%. Tis t-quipitl

rvditjirv I- ome- oaf Owlt lati-A.I'l iP tiftcrniatimii ap. lisivil tit the- Ninwrii I itlx amid Kequirvintit

Talee OUK~H Tp. (0 \F

(( A 1\ Fi h A ItI T IO \1 It JAI . M'. \ diicipinc apll mng to-eliimal allot adimniotstratio c dirctionl
id secrnemllatict it) idemtfil and 41eeeiiinctil time fmuteeumal anid ph i %meal tliaracti-ritics of a (-(Ml-

tmipiraliemc miin. cintrel ciiangy!- to) thiews chIaratcfrics. and ro-vtord atid re-port changv pria-esing
Will iemcph-e114.ctat it Ill-taII!..

IA )"1FR \I 'll) SN T VI'I S VA. .41 1 Nt' N tlc rvicording and rtepeirlarig (if flhc inift~riiaiion that
1 .mede toe mitiaagi. ectgieralmcm 4etteiti~v1 . miii eir a litiii6g ei' flic apprccwd comifiguratiolk

melnlitgetceue. I he ltu I oef licrti 'p1-e-1 I hma ie-t ceemfiguiral Ili. mnd tlt-e 61ilden11Iklationl StatUS Of
appircd cicaigu..

(.41d I .l ) ' Ii.N le. rejee-atedci (it'. eelic -antev ril. tilieratlimi inc ide . irineuviti rv. ahierteiatimr.
mce,,emie~tcare ep(amacenel-. eethat em~r~ec..elt ~ ciihlc ice. (N

(A ( )I ,( I II11 tt I I SI Plot M1 T VQ 1 i '1 N 1 1 SI it SI i. Rf~lct a mniiar\ of ( ei~vrernnemh

etc et-liiii em I1 cmrat ltr' seapirl- (11111)1f14.111 04i.) reeleicille~sand either 1ertine-nt data
rulamwe lee -emielicrt cit the- emel airtivcl . Ilic listI. it ceimmpilecza tf we-il data eeuitaim-li ill
cud,'. ceilmal -4-ticimc ilt i' -.cmp1ibirt-41111m1i1m1-m11 reccimimumemcelatioem data (SIM)Ii. 'liwelist., are, uscoi In
4 c. ewrmmcio a o to-m- tie- ril1cctmip± SV* mmiii ahlciia.mc atiieirizatimi reetimminmilts and ,,latus oif
icrtin Icigm4tme- evItiet-

I )"o.it 1 \111 11. itYM \l %m' lid-Ii cit -m1)amic I. % 11101. it 1 icmi A il im t litc . lcewe- iti dltit\ amnd is
miermnall\ ccm-amim'ct mum mt-e' eor , ammmee lit, 'c,,eimomc-aI\ rcpicmrccl.

( .( I N\ I IV \~ II ItL iVl\.'NlIt \N )4 ,I h . I~Th i14 allm 4 t 1tiim lcamtm\ eeI All itl-li ill vxcevs of the-
apinir if t'. eel e roee ittimem lc.ller f' meclive -i cc it# roeimclaeic dlcmccail or ejciamutifialiel require.-

liec met. mmccl A' lich %c ild moermall~ lie A44 ci atd .1 ,- I I team lie I DOD1) -1a ~ diek , eiet f tr a
eleermmi~ecesithat llec copimit it' %ill lite retamecI1 fer jiemmcomeeitm-m - (er I inited State.. FePrvees.

itl#egoerI *icci.. ,mre-tall. awl etli etemi- Iecmi retlem detl ,i eecmt ic\ rc..erwe arm- imcineld ill

fle?. itralimmmn.I

1.4 )NI' \ T4 1) VY \'I i 11191 Il I II-Nl's 1.151((.)11 I (4eemi 111 FORM~ 142:1) iiso-l as the, malt-

Itm- II( ce eI it 1. ilmiel mulmteerilml meem dA Itii to- llt i-eemirctr %%I cll im cilifigateedlt dilow.r mimilr tile- contract.
ci lii lic vecfeItlcemeI eel Il,ic dIi(.m ci ifeall% roeeiieace l -tamiare I Ietmisc Ietciiisitiem Rt-gulatu

It II mec

)VNI'll V T I.i ILI .11I 14. LiS (ItU l ) Tie"-cumgcme-crmcg and lvchm ill wr ite'; lire; idd1 it) D)

Illialifivil cgimier?- amidl t-chuimieai-.

I ~ ~ ~ ~ ~ ~ \1 .4I Il iI~ I I II.~ in milctamc aciai;m It% 1eri'.ae iriawamlrl in

I wwelrimifm eeI mmt l. L eemitrametcer cepircie eeor cmmraciti ceitieci ceitractir ec~cratvd pl~ait i ll
ceetmtrklet I eild leait..
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CONTRACTO)R l)A1' X. Ilata relating to equipment designed specifically for the Air Force. The
data differ fromr commercial-type (Ila iii that equipmnt and data are neither a% ailable nor used on
the commercial market. Contractor data uistally consist of documents. pamphlets, or instructions.
and contain technical informnatiomi. TheseA (lata mia% consist of. but are not limited to. specifications.
schlematics, wiring, diagrams. drawings., checklists. andi other data.(et)

CONTRACTOJR E:~N lKERM 3  ANDi TEC(IINICAI. SERVI1CES (CEP). Those srices per-
formed~( by commercial or induistrial companies which pro~ide advice, instruction. and training to

peronnl o th miitay epartmenits in the installation. operaitioni. and maintenance of DOD
s~ steins andl equlipmient. These se4r~itces include transmnitting the knowledge meeessar% to detelop the
tecuhnical skill reqired for installing, miaintaining. and operating sulit equipment in a high state of
military readiness.

C)NTR ACTOR Ft RN ISII HI EQI lPIl 1K' T (CH"F 1). kin item nmanufactutred or purchased by the
voiitractor for iicilisionl in.* or suipport of. the s,. stvtin/iiequipieu-Il

(A)NR XCTI) ii1v .AN' RlICES (ClPS). Those serices pro~ idled to personnel of the militar-,
departient- tin the plants anid facilities (of' the ma nufact urer of ilil equipment or components
,. trainedl and qualified engimeers and tecllmicias enmplo% ed b\~ the mantifacturer.

IA )NTRAC TO \H \ IDl)'ll(IN. The pro-es h b\lich conitractor personnel test the technical data
package - for exaniple. namimal. 'lrav. ings. aind prints -for technical acteurac\ and adrquacyN . The
terin is, somnetiime used s~ non~ mounsl\ %,ith the termn -vottrac tor technical mnatual % alidation."

(AIRHIIFtTI\ F' %K~ IN %\CF~ .. liii actiow.i perfoirmIedi. a., a re-iilt of rf.lurc. to restore anl item
to a specitie(I cond~itionf.

C:0I 1's (N\(IN\ REt RHI V .) One*inlic co!-- thlat %~ill fxe incuirred if art engineering change is

ordered and which are independent of the quantit\ of items changedl. such a. cost of redesign.

specal toolinig, or qutalification.

COST 04FM(HIK( R RI N( ;. CMts that are incurri-d for each item changed or for each sir~ice, or
docuiment ordered.

CITICALI ITEMI. \ne v!sidial itemn that is tin 4ho rt s-ulpl\ or is expected to Ie( in short suippI\ for
anl cxtended period. .%ii item in i uf a conifigiaratioti iteml ((C I hiil. because of special engineering
or lo gistics considerations. requires- ant apoprow~d specificat ion to establish technical or iemit or\
control at tiii- cooniuent Ie"~eI.

II ATA. Thei means for immmu niating concepts. planis. dlescriptlions. requirements. and instructions,
relating to) technical projvct . materiel. s~ stemns, and svr% ices. TIhese Ina\ include specifications.
standards, engineering drawings. associated lists. mantuals. and reports. including scient ific and

J technical reports: Ot-ierla% be in the formn of documents. displa-ys. sound records. panched cards..
and( dligital or anlalog data.,



DATA ACCUMULATION WORKSIIEET (flAW). A worksheet or list prepared by the executive
and participating services during or after assignment of source, maintenance, and reco'.erabilitV
(SNIR) codes for recording essential elements of data for (but not limited to) cataloging, require-
mients computation. inv.entory managmnad'loain for initial otiin.Th elmet of

data will be entered onl the worksheet in the terms directed by the executive and participating
servies' separate management and data systems.

1) \TA CALL The( formal procedure used by the data management officer (DM0O) to acquire data
requirements for any) given~ program/project from appropriate participating Government activities.

1) kTA IT'EM DEISCRIPTION (DID1). A form (DD FORM 1664) that specifics the data required to
be furnished bN a contractor. The forms specifically define, using the descriptive method, the
content, preparation instructions. format, and intended use of each data product.

1) XT X MAAG XEMENT. Th, process of determining and validating each data requirement and of
planning for the timnely and economical acquisition of data.

1) %T % %I V%\ ACEIE\T OFFICER (D.N0). The individual designated to manage the acquisition of
data for a s% stei/project.

D)IFICIENCIES' . D~eficiencies art- of two types:

I ) C onditions or characteristics lin any- hardware/soft ware- which are not in compliance with
specified configuration.

(2) Inadequate (or erroneous) configuiration identification which has resulted, or may result,
in configuration itcnis that dot not fulfill approved operational requirements.

1) 'FINED) NIAI NTENA A' .\ CIK ONCEPT. The planned or envisioned methods that will be employed
to sustain anl end item at a def ined Ic'. eI of readiness, or in a specific condition. (N)

l)ELIN EliABILE ITEM. An itemn identified in a contract that will be dleliveredl by the preparing

D)EPEND IT~lI~1~ he probalbilit% that anl item will enter or occupy each one of its operation~al
mode(is during a specified mission and will perform the functions associated with those operational

inudies sm ecessfi ill,, . (A F')

I JEl(:110 P E N 'I PHiASE'. The pe-riod beginning with) the user's acceptance of the first ope-rational
uniit and ex'tendling until thme s~ stentn is phased out of the iii'.ntorv . It overlaps the production

D)EPOT LE-A El, NI Ul\TE'N A\E. That category of maintenance actions normally including: inl-

spect ion. trst. repair. modification, alteration. modernization, conversion, overhauil, reclamation, or
4 reuildl of pa.-I-. asseinulir.,. sub-assettiblies. components, equipment end items. and weapons

-,ystrins: flte manufacture of critical non1-a'.ailable parts; and providhing technical assistance to
niaintenaie au-ti'it ies. D epot cIcl maintenance is lte responsibility of. and is performed by.
de-sigimated mnaintenance act m.itiu's, to augmient stocks of serviceable material amld to support

I9
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organizational and intermedliate maintenance artivities by more extensive shop facilities and equip-
ment and personnel of higher technical ,;kill thant are normally available at the lower levels of
maintenance. D~epot level maintenance is normally accomplished in fixed shops or by dispatched
teams. (AF)

DEPOT LE VE I 1Al N TE.N A N(: S UPPORT. Maintenance and modification support accomplished
or provided by Air F'orce Logistics Command (AFI.C). It includes organizational and intermediate
le~el maintenance or mnodification work that cannot be economically accomplished within the using
Command's total resources aiid is so certified by the( using command headquarters. Also included is
depot leveI maintenance or modification work which, (lue to the complexity of the job, requires
special skilis, tools. equipment, or facilities available only at a depot level facility. (AF)

D)EPOT NIAINTEN AN.... t%l'ERSFR% ICEF SUPPORT AGREMIENT (DMISA). An agreement
whereby one sen ~ice( (the( agent) accomplishes depot level main tenance work for another service (the

D)EPOT MlAI NTEN ANCEl REP AII HE ITEM (IiMIRI). A re'oNverable item that is.SMIR coded to
require repair in more extensive facilities than are availab!e at the field le~el.

DEPOT MAIW\EN (E SU PPORT ASSIGNM~ENT. The Mp.. component designated by the
Secretary of D~efense to p)ros i(lc depot maintenance support fo all users of specified mnultiservice
equipment.

D)ESCR IPTI VE I) \V Nonproceduiral (data. such as Priiecip' .' Operation anid Illustrated Parts
Blreakdowns. (N)

D)ESCR I PTIVE NIET1IOI) ID ENTI FIC ATIO N (I) MI). A\ li-ting of the physical and] operating
characteristics th~at make an item uniquie from similar itenr 'or the purpose of obtaining national

stock number (NSN) assiguntent for ite'ms being procuredl which have not been cataloged.

DESI( N CHIA NGE NOTIC E ( N )...A formal notification prepared b~y a co)ntractor as a result of
an approi ed engineering change to the end article oin the( contract. It describes the effect of the

chiange on repair parts w hichi bai been procured, rec omnmen ded, and/or interim -released.

DESIG;N CONSTR AINT1. A detailed design requirement which identifies limits within which the
Con figuration item (CI1) must lot designed to) perform its ftunctional requirements.

l).SI( ;N REQUIRHEMENT. A statement of the essential characteristics of an element.

I)ESIG N H EVIEW. Iesign re-%iews are defined in MII.-STD-l 521. [)esign reviews are held to
formalize system requiretne.nt. preliminary design, an(l detailed designs. The design reviews are
s~strm design review (S1)1). preliminary design review (PDR). andi critical design re%iew (CDR)1).

D)ESIGN To C OST (I)TC). See Life Cycle Cost (LCC).

)E-SI(.N ATED OVERHIAUL POI NT (D11). A detpot level rework facility assigned the technical

and rework responsimilitq for a gu~en systemn. subsystem. or conmponenit.

I1
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DETAIl, SPECIFICATION. A document which covers (either within itself or by referring and
supplementing a general specification) the complete requirements for only one type of item, or
for a limited number of types, classes, etc. of similar characteristics.

DETAILED DESIGN. An effort expended to translate the functional requirements (specified in
configuration item (CI) specifications, facility design criteria, or procedural documents and in
personnel and logistics data), into detailed drawings and/or data required to fabricate or procure
system elements.

DIETAIIED DESIGN REQUIREMENTS. A design requirement which satisfies the following:
a. prevents incorporation of undesirable characteristics- b. establishes parametric, quantitative
boundary values within which element characteristics must fall; c. provides explanation of
qualitative criterion in terms of unique application to elements; d. translates qualitative criterion
into quantitative values unique for elements; e. provides reasonable assurance that design solutions
will be acceptable; f. permits quantitative evaluation of element characteristics at technical reviews,
audits, etc; g. applies to only one element.

DEVEIOPMENT PROGRAM MANUAL (DI'M). Organized groupings of procedural support data
by system, subsystem, or end item. DPMs are used by contractors, Air Training Command, or
.\ir Force test personnel during such programs as research and development prototype evaluation
and full-scale development programs. DPMs provide information on assembly, installation, oper-
ation and maintenance, and procedures for explosive ordnance disposal and rendering the ordnance
safe. (oAF)

DEVELOPMENT SPECIFICATION. A document applicable to an item below the system level
which states performance, interface, and other technical requirements in sufficient detail to permit
design, engineering or service use, and evaluation.

DEVELOPMENTAL SUPPORT EQUIPMENT (DSE). An item of SE for which no Government-
approved specification/drawing exists. This includes: SE items to be designed and developed;
privately developed or commercial items being introduced.

DEVIATION. A specific written authorization, granted prior to the manufacture of an item, to
depart from a particular performance or design requirement of a specification, drawing, or other
doculent.

DI.ZO PRINTS. Direct-positive prints produced from translucent or transparent originals by
contact printing and ammonia-vapor or moist development.

I)IAZOTYPE 'ROCESS. Reproduction method lased on light-sensitive diazo compounds in which
a colored, positive azo dye image is formed from a positive master.

i)IRECT MAINTENANCE SUPPORT. Refers to that maintenance performed on materiel while it
4 remains under the custody of the using command. Upon restoration of serviceable condition, the

material normally is returned directly to service.
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1)1 I, IK :i ) N 1moIv)'mXl. % reqiiireiiien to remiove an item after a fLxed period of operatlion
b~ecause there is iristifient onfid~encie in its conitinuled sa tisfactory operation art(i because failutre
dirinhg opt rat it coul 4 ime st tri4) us (oilseqieiit'S.

I )O)(I NiFAT VIHI ON AN \L I 5. Tlhe prcs of' determining the state ot development of the end
item andt itlentif\ iii' amailablte toctliintatioli: tite first step) in task developmtenit. (N)

KL.l*( TII ( T'l'Xi] PRIVNI'S. l'rodtits tof a procetss lit ic a 414 residl 1 electrostatic charge after
light tvxjiti rv i?. usedi to 1)ro(h1It all linage.

IKI.IK( OS :i't Il\h( I'H( ) ;I2. Retirotiitioi iitliod iii wlith imiagot tformationi d1eends oil
cetItritaI., ra IIite-r t Ii an th initalI. v Ii i ogt! ili(Ilt' e lIb\Iight.I

FKI.FIKXIKTi. \it\ tiscrtct oiptuielit of 4014l of1 tilt t4)llov~ing parts of' the wtcapoii s\ stei: (a) acro-
'pac le eqplipilltilt \I) (I0t) pport t'tilinltiI (S1K): (t) lutilitits. inithiditig rtserwe

petr!tiriril (HP I) and real properli installed equiipment (HIF , 14: (dl) oper4ationus anitu naiiitenauitt4
lii-srmhnl: (tc) optratiotial anid minitenanie teeiinital pllhlicititois/tlata : Mf stipplie, and spares-.

IKND I) XII : . \). Ani tud produciit %apton. aircraftt s' tent. ,usih stvmii. comiponett. tr tqn ip.
itit for t\Jiiile. trani ilis iotiI eiginie tolliptiter. radhio. tIc. - ill flt-e iiietiitr\ or litinig prociirtcl

4)i1t ttctiilriitt intdndiii olrtttriri-ei iaeiI

IA 1 ITEM.X \ final cio nai~tion of' entl products. componitetnt park. and/hor niaterials which is.

readh for it. Initeinded list-: t ..... ship. tank. mileii ,niathii Ami. Aircraft.

I\ 1) ITIKM AND1 St PPOR ElI' QI IJ'XIIK 'r P Ilt TI )NS. Ihlt)5 offticial publications. idetitiedii
I\a (t err'rnent pubhlicationi itiiiihir. w hich Jptrtailn to tht miaiiihiiaiite antI operation of tile

rtelatedl end itim. ( ;erinieril Installedl and( ;oujrnciit furnished )pt-ratit)Il eqiiipmtut andh lii
relatedl tool)s. slthilitrt. antd test eqpiipriniii applIicable thitrto.

END ITE11M SPIKCI H( AIUlN (IIS ). C ointractor specifitatioii tdescribinig perforilu and( desigin
criteria (it'flit- s tm/tiipri or supporting eityntn Is thetrefor.

h~t I IK~I I ((:A \N( 1. .\it alteratioii in flte conifiguration tof a 40111 cirat 14)1 item or items.
tltli~crtd. to bt titliktretI or tiiiiter tde~tlopmnuit. alter t)rnil establishment oft its confhigulrationi

S ildentifitatin.

l-AG INFKRhIM N ('11 \N( ; i 1K I 1 lt II )H N ( ( )IK A c0ode %hich indicates the( reason for a
(:1415 I tulgi ncttrinigc raulgt.

IKN~IN KIN \ (:11 XN ; I; flitl Il( M IK1 S. 'iI' rank assigned to) a Class I engineering ehange. which
1 tveriiie tilt mitthonts amit rtstullrtts tttb lt ist l il r4-%it-% aiiiro~aI, and impilementation.
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ING INEl.l1lHI NG (:11 .N(, Il )PI)SAI. (FATP). AtIe n whichi incluides both a proposed engineering
rarige and thiv dotumentation bN w hich the chiange is described and suggested.

F ,; IAN F IRIN( ( (;N T he l assigned responsibilitN anid delega tedl authiorityv to issuce.
roam tain, anid echange ai spevifheatiori standard, or tet.hinical documient.

IKN( INVIKIHING 1.1 1 1IMN I. Includes those. dvelopment proramrrs boving engineered for
S(1r~i ice uist. 11111 vdiicIliaw not enbvi approi ed for procurennt or operation.

IKN \(IN IKIK I \( ; %I \ N\ KIK'I.The nianagemtent of the engineering arid Itechnical effort

rtiii ircd Iottrainsfo~rmit itiit req uiremnent mrti, anl operational system. It incluides (t(e systern
engineering re(t red to tdetiie (he s stern 1 )erltriaiiee parane ters acid preferred systern rvnfigu-

ration Ito satist\ the requirement. (lte p lani ng and( c-ontrol oft tecniea) program tasks. integration
ofIe 4jnvern .. .1... is. and te runta i te nt of at I ota integrated effort of desimn

eng ne niig.special k 'niitie ring., e'st engrineeringa, logistics. enginieering, and producttion engineering
(to mneet cost. teebinieal performance. acid seliedurle olijet-tives.

VGIN IK."IKIM ; SIKICl \LT) I NTVIKRTION. The timtely and appropriate in tertnesining of
4enuinicing etftorts and nliscijlines such its relialit\ , mtaintainabilit\ . loistrc engineerng" hunian

factor.,. qf. Nahit e'mginiecritig. stauelrdizaitin. trarisportabil it'. c. to insure their iiifloeniite oil
~ tviil designl.

IKOI IPIN'l' END I) I'l'I'I. \[I itistt'umnit ot -omtbat or combat support vtijiloyed in the a(--
Co tuiplislie 111 I1 of i iitar% isions. It consists of a final combination t assemblies. parts. and

materials i~hthtogether perforin i a ornplete opecrational function, that is ready for its intended
ri-c. ti as misl.aire-raft .groundI radar site.t-omnerinication %~stem. (AF")

KE1P INT N1 \ *IN IKN VW.:K. [Ilie, suistaining of materiel in all tiperationiia statics. restoring it toia
-crniteabde condition, or updating and iipgrading its ftinctional uitility by modification.

IA ~ ~ ~ ~ ~ ~~V A P KNIMAI ''KN. tI l V\ N ; EIN E' NTl. The nianagrntnt of the Air Force equipmnt

ittaiilirimt' programi. It s nuade ill of tuo supporting functions: maintenancve ntgineering
in nagrn n Iand in a it en an- tpi Io dillitt titn arnage meut . It is ii process of deleciop inig workload

rviejil-rentt. fore-cast, and planning. oratzn. staffinig. directing, allid eon trolling the production.

enllginee-ring. rchistrial . ati othevr resolirves necessar% to effectkieI\ and econoicially support
\ir Force v'tjiitnent opt'ratioianl obijectives. ( \v)

IK( ( PIl1KNT VVIR FORl ~ NIM .:1) I XI. II istorical in formatioun relating to maintaiiuabihit\. relia-

hljlN . anid stipportabiliN t hnaraeteristies of syst t'ns. suibsystemns. and comnponenits of weapons, and
enld i tein vep ipine'nts diunintg thetir lift. cycle. ( AF)

F*S14lN TI Ml I'i' I . A support itet'i or at repair part. the lac'k of w Iieli ri,idcr (t(e support systeni
or eil ittur iticejerabl.

I: V : lSk S~TOCK:. The qlanltiI' of art item in it iitarn servicev ihivii exeeeds the s'rvie s

rt'tent ioni limtit for the item anti is suijijet to uitilization screeniing. reclamation, demilitarization, or
-ti t ohtr approp ria t diispot salI at t it n.
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EXEC;UTIVE SERVICE. That DOD service which is formally dlesignatedf, assigned responsibility.

and delegated authority for tife cycle management for a multiservice system/equipment jointly used]

byv two or more serv ices.

IEXPLOI)EI V IEW. An isometric 6.ew of hardware or equipment that is sbown disassembled.

such that the interconnecting parts are in the same ordler as when fully assembled. Axis lines are

used to indicate the interconnection of the parts.

F

FACILAT) . The terin embraces:
1. A physical plant. such as real estate and improvenments thereto, including buildings andi

eqluipment, whmich provides the means for assisting or tuaking easier thec performance of a

ftinrctioni: for example. base. arsenal, or factory.

2. Am~ part or adljunct of a phyksical plant, or any item ofI equipment hticli is ai operating
enti tN and which contribuites or can contribute to thev execitioni of a function b% pro% iding
sofIwj specific type of phin~sical assistance.

N ote: For SIS NtS (Standard Integrated Support Mtanagememt Systenm) purposes. conitractor-

operated industrial facilitics (( ;overnnment-owniil or coitractor-i wmild) where the s~ stein,

equipment is de~ eloped and imanuifactu red are specificall% ixctuded from considerationl.

FACtILITI ES D)ESIG N ;ONCETTS. Conceptual studies dlesignied to demonistrate the most effecti~ e

way Of mnodi fy ing standard using sen ice facilities to iruct the teeds of the s% stenu/equipmnent itenm

or to suggest optimal approaches to the design of new, unique fac-ilit ies.

FIK LITIE D: )ESIG N CRIITEIA. A narrati' c definition of' the facility designi requirements
niecessary to satisfy specific funictional requirements. The (lesium criteria are inI terms such as axle

loads-. hoist r(-(hmiremctts : and special handl ing. installation. AtorageC. electrical, en ironnen tat, or

sen ice requiremnrts.

FAXCILITI ES ENGE N El-:1l NG INFORMAII TION Theli whmiiat data reqluired b\ using serm ce

facilities engineering offices to ev aluate their existing facititic-. fo r adequ ai- to Support thme new

system/equipment. andt to acconmplish construiionn ,,)Ioohila 'ioi prujivcl to omerconue facilities
(letfiicinics. Thiis informatiou is an ouitpuit of thle enineeicring cttort reqluire-d to formulate thll

Integrated Logistics Supp~lort (I S) jplani and conisilts of a requIirennt:, plan. dvcigm criteria. amnd
design concepts.

I-ACAIL.ITIF R: iEQ1, IRI l YIS (lISINa: ( () 'PLt-: \TI \ \IiIJ ) 1411.0 M E'VF \ODES . ' he
terni basinig iornplexitv and deiplo ment moi's- is used III 4-oiuiiectioii %vili acilitics requiruinils

4 ~~to denote tflat while the; basic comnplemnueit may hle a u iii of a c-erta in size for i'x ample. a wing of

aircraft -it rua\ Im' known that othier size imits v 11/cami exist (for exmple. six aircraft, a

sitmailron. ec.c) anid int this case. fac-ilities req~uireinciib;t arc nicuedil tor i'acli sizc uniit thlat i-an exist
sielaratiel% at (onc geographic location. These, requiremnents ide ntif\ specific real property /utilit>

rcqirinnt tied-dtosatis% a patcualisvmvuipmIIIei functional task (size engine, Shop
riequiired. t,, pv iol ll(J1% cr re'quiredi. etc.)

I
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FI' (:1'L T[S R~EQA IREME I;NTS III, \N. Qijant itati'. ' as'ljiji' (14 men I that descrih4'"- tilt total
Id4'lit4' . neudeit'i1) s.iippor( .it '4(% %' sti'i.41 1cIIIIIIliin a11.t to-i''. training. opjerationfal. andl logrstics
stippo4rt bases. It is ietd b% ulsing sl''4 ce facilities' 1 Iaiirs to 4'%altaexiinfcilities. deterinel4

414'it'it'-e. miid iniltiate pr;annm actions- to t).rvoil(' Iiost' de'i(fi4'j4'ie.

I"H - IM I . Thei te'rmniationi ofl the ahihit' of all itemi toI Ierf)ri its retluir,'il fmnction.

V \I 1. 111R I. H II V lii TlilliliIr of failiir.' of1 an1 itemn 1 'r uiit itivaslir' of life (c'.eIc'. hti'i. niii'-.

iment or coinpolllue t- %%'. horidr s it b~iw-imm or ad'. ior\ w'r'ice lic'tweu, a vomplan\ mid militar\
uu~vr- of thijimi 0,eqmm '.Cllipinii( t or coonvitleil.

I.IKVS( :I I F.1 XI)I\(; F' I S -4 Jl MF. \ niva-iar' of reading Ivwle (fiat cmokt d iv the nber of
~'smnic. the noiber of %%' ords. dihe h'ili (it' sc'itiies. ant] it-e number of' s\ laibi'!.

1[If ; Ir IT (:i1\"if N R . 1 FIRI Itl- F ' I M) li I F(ITM 1l). \ii AXir lorce botard that Is chaired
jointl% It\ tilt- \eri'ifcAii Teame MIatager T\1I' ) and tlIi t MlatualI ( ontrol Officer ( FNMCO)
au iiiiit 44i. a- at ulilii i. tliri' illot menilers dilsipilil ill '.ritiic. or alternates otilt saine
1q1ilaifiitious ih'-iguiatedill %%'.rilinig. 14hviitjlli'41 prio~r t( o mnm [~u~'ilit, b14 oard. X\idiliunaI 3)4)1-'otilig

pvrmml na participitle as rI'iliiirl'd 14 i)% o\ lifgiiit'4rimg 4'\p4rtisc,' (*AV)

V~( A ; I N I )I. F V ikl'.i-iirl' )f reailli 14.l that ili'lli4ls tile licigii ofl .1-wnte'ncts. tilte nuimber of
'%riI-. Mdi thet percetltagl'iII (diffiviit %%o 4r4s. (N)

VL)IAXX AIN l'I lSIOM\I\ Sec' Initial i'roijit pitiii.'P

IA) . . )X AINTAS K*. \ii associalt-d task that iimw-I 1)1' 411)1)4 IIiecast auiothi'r task is beitg pe4r-

fo~rmed'. \it l'\aml o iii folio''.-oii ta4.k might he (lte cotiduct of1 a miulnmlm pfi4oriaui('( lestt
I vit Iai vw iijio Iiit tiI % as rc IpI acv;4. (N)

F( M F:I (, ASTI'lN( V'1% IT'N \ii ac4ti'.it '.'ith hartlilar knui'Il'41g4 andi ;I 4'uaailit'. to identif,%
mnateriel- rl'eltminevits ill -lipport of -intvial prolgrams. forecasting act i% ith ina% lb a 'enutral point

F:I M M. 111l 1N l) I. N( 'I'll ) N . That etiutfiviirantit comising~Si the4 phl sical and~ funcetional

-. lil~chraclllri!- (t41l' it li as, all4 t'itit\ hut not illiilln am~ charac'teristic's (of [lt-e e'entelnts making
iii) flli ilviji.

- IA III 'HI %L. 'II:1N1 I I)l \ )1K ,15( ) ). \iiiar% spI'i-iililn 1'( th dat Im'e been suffici4'nti

w.rifi 1144 m4 uake' till',. tisabil for ope4ratiti anid laintet'aticl'. and '.h i4h an' pfltite'4 andi a'.ailable
Itir iitriloltimlli li it,- I ~.-t-u TOi-' mua' lit, tll' '.l'ifi'41. or vdhl'ii-e t14'i nde4r fill' two.-f4'Ii

wrificaili cicepiJt . lhvma' btd 1) artiall% '4wrific'l V. itli 4)il% ill'- sa11't anid essen'Itial '.4Tifi4'atioill

at -compli itel-d. I tihl tit- are folk~ wirifi'el . Ilill mijiit c4)ttai a it 'rificai4n status iagi'. idv4ntifN ing

lbwImcln hlhVwt1eirfr.(



F(. )it I %TI. ( emeralh , Ow s'rgammialimi. .srramm-enimt 1. aiil i4i4 -Imi Iit1% elf lb ifiIrmIIlimllJ

I ifmIIlv I t 411 iIi rjlImt) I .4 I tI 33hiti it a - it-Ire , I mv-..it-v Ifit -aI I%. ft4it mi Il- mc II it- ij, - A 4-tr1lrve-

tha~t characeteri/v .1 jpurtee iir Ivlajimicj. TI-'e- re-nitl frim19 p.rtie Ilir (if'J~i~I 3493 ,1 ligrailil

mimmilier Alf lesrinat .i-mcmiil. titlhe, lamii.,l I oempinsii&.. dievil Mutes V3~~rIm 4 ieormual! or dicures t

mite I tirmmal.. %e I imnit p~riesem iem iimi-l lic -uijei v I% cmijigorchoei3 ir lei migai ajI tu l um~ngeite1

Icrei ee/DU'l% I e111iillitiei- eel' I usrmi~l i.Iemgte'm Out im i .ro immiieeit ill epouiciis 1ee

I,# ejijeel ., ',ijlsrojiae,, I jirmii oir I ser ..it.

I witil I Ii,,t'i. Ilii 11.1.11 111ili114 Isiiiik- 4.1 dijlam pr-ersitaltmew3 s-~. %eerdI. ll teg~li

F:1 MI %pI VI* H~I.Q III .IiNi'. Isil i.~ ~ .11111l ie\l lam il t lee4 Iimicalu ecrelr- (*I'( I- I. lire,

tr. i , ni--.ir\ fic r it- -iiplwrmn .1r'' olt-igtie'. flon-m .glee. 14-tee1 .itiI Alm.111-41. 'l11e 111111,l441 4011tgitil

I-. I .6 mmmint131. .3 lire- pisr,ltte r. % %tu ,.cI,,eI, Is Ieei-e1% a.jFImgeemnlc- the immiel lirtsetmaet. tiit

el,4113eIIIIIImii'e'.ir\ It) e iter ile lirtoelie liu phiw~. .iitme Ow ct re-nl- wdici4 letimmtrale til

Olijremiilim~i Icre~imamsI %%d mcci~el *tfglee rei-ilitre3mmlM.

VII A*\ ( lit\. 1Ilm.11t . Iesms %% m It imimml In. pe-rltriI I,% ieiiem 0eel'.1 -OF itet Ill' Ill, -\ -telil1 Ill

ewcrr leer Ilic.% . cmto - i ter 1 eempli-li i l- mmitemlire Je11iarei.

F I A, I \N s. \iIt I. .V .ei-u I r'eem 1. el -91 -Irm jmerlommm I reegeimemiemm l- vt1 I ... l.ewr Willi

.111 illier -ii It reegm I- rin- Ili, iioel ieerie%il lire.,kee%4ii oiflig 11 -14m se1 lll Ie~m-g eea l (

11 jt N\I, ( ii \1 \I Ii 1,-- I HI- Qit,~Iiamtm#t - ieertror~iniii. oplivralmi. .aiei m i li~i.lio -

paramvmeir- atideItlicimt Iejee I li~-le t.1ii V- I1tell, tgem~il q iiq lri.lm- Imliel ,Ic a elle"rfiiaie

IA Nt( I I (.()In~ 1".1 it \m IN) \1 DI I Iit. lo~mitil ev.emnm,.iom ei little iitsisal eiharieleri4-

te-t eIala ipr .1 I eemfigioramliomt ileuli. lermer le It imt.33plm-. lie %v.il % l11.11it l lime 1 ite, lm1i .me iiee th11

1 ,erlalrn,,j,, v. .jei Il It- lil- h m ai.l eel Alm .110.41i $m *.mi lneg Oilvilijif .111,01m.

ii N(.1 I .)\I 14.1 Itt 1) IN l \ I'll, ~I\I'l ) IN ( tIi I 11,e e ltr~lm Aplormelesi elim ilt
eleieiinuui~l fiie,, I I o eemfiagmipei mien I( I )% i'.ii Is p'ro-, rile.- ill tit- --. r , Iimtmeimal - Ililti. [4Ie

i-lie- tie t,-t. ro-ilmrii tes eieimmIitc' .1 me ileii mIIt e .n14-I4 i-ii 111111 tmeemil i,r.,e'te-rmlie-: ii

ngeev-.ir\ ,mileri'mee eiwri te-ri-lie - Ai life 6--, mlee 1 ( k. list, I K.% timi le mmul. e imjrrie tl-lie1 - aetie ii-

k.\ Ie,'.'.r Ie'.e M 1. if .ini' . .midl ole-i4-i e om~-traiilt-. -11e It I- I'Me- 1,e14 1elMme-mm-1I. 4 4 M 1 i l-Iiem

-t~muelareI,~mlmeei m-C mef inmsttio lii-. ii Iiiitivtalel 41 w-ille -.iij'.jeti ) p40114e14-.

[I Nf 1.1(1Ip gi (. 1 , I 1111. ( I Is -1 -tameiare imelf-\ 104- '. ,lem c-lmhih,-11i!mm e -tela
* is~re-Aikdee'.'. mm.ee Ilie 9111 ileni e@or .rlmeiclittle ii- fmocmmeie. oeem-. i-ie '-e..m,-all

,m--emiillit-. er se omi19imit-.
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I I. Mt A W\ Isl It IA I lIt I. \ AT. i sladviI lt-mget rsluuso aslt m i %Ili nh Iwvufue~s a ruuut14tiolt of all

1 1 Ft Vi4 I\~ ~K. \ -ittgbl uuujuu0tutuic luauichi 1uctforunaus lilt imu item i of arswarc. mu~i a!.
rst si.,o- IislIo AuIumu. .I'.-skIull% sII-ds-sImllsli Is-lIlg. froidicle-lussslg. rillair. i. The fticitisiuial

Ia-k-L I- lIto sssor-iuit sit iIa- iirir I t,i~s~g i-t sii I

I. I It IC ,l 'I( II t \hl 11 . il slsisitti mii I %I I Ii . I'iT lit rcstr s iulsciit smsulumiu l 14 (1 iffeflhl
Ii0ji-. 4 . -- -rad.is. mo~l or -iIs. it icim- sil -crol s'-..

'. ~I l it \ I I I I I \ I - II .I) 1.1) I'INI I (I II1 h . 11If \ ML VI*A It hN ISIIFKDPl )PLA'*JT I

1. h,. I rF- I rI% Ili lilt- lsss---isiu oil". s'r mIssoumrvols~ssl Is . lilt ( ossvrmunv itiil 1141 1111--4111-1111

d-AII-rssI sir slihcri i-s ttiic .ii~tilaihili its II,. si tgr.al iir.

( . I I t It )I M Il I'l)\ IN 1) I IIt I .. Ilic ot-".mm/a~liiii Ili tlic -\4i ijiu i d pa~ris ilsiutiuug ,icris

r, -psii,hlo I,ir s oisrdlum~gm-_. 4 'pills. l,1ills itisgii Il',I~iiit. .1111 1it-- 11.1s11l14 . .11liss A Inig. .ttisl

Aclist ir-ii I~ Ili csa .m(1'%i -iiiiui l Is~~~uuliti Isti -Iin iliutpinisl li hs - gr .tu-

\1 . I. .. I It .111 11411 141iig ul1.il wi '0ill1s c .- i!Is\ lilt-~sl~i -4sr% 114- psroramu

masim-.tcr %% lisp I- ru-piii,1.ulils. list Ow, 1 .1 I . p,srrmiu Aut
1 pirisi Isds- e ciilr,oI Issmtl oil' vsilati for all

.1 I .- rlu Ito ii ll -.% -tvin si1ldiml tit rotm

I t~ I\I N I I I I'\1 1 )I \1I I -ICI \II. 0 .l I \1. MIrhrial psrosillsil Is% Its (.s,oisrtuu ticii )a
stlttat list sitI I silt)5.t thih ( ,ssistttttgstd1 ptit hlist1,1 11 it Ito tit bs huE srls~oird I t. .ehlacbcd's lt. (or

if-is1 %% liltIF sr i -u1 sjsisrlf si1 ii s'fill ItIll 1sa IW. ilillis-lis Io lilt- ( osiis1tmm-iiI ir os. mig iii, it%. or

hiltu II ill.$ %I is, s sg5I oist1101 of Iu~lss l it- locrissrmamtiutsi Es I sistlhri I . It Mchdlt -. l i- nost

Masritsal - .i sruii 1- 4 ."fiiii r IIIuu I tuFiull11 I Aijuoijautl Ut 1 11 *ut1 ( .isiirmutiuil luti iswd

IlsI I\C IA I \s 1.'1111 It It I I,. lirsiss- Is% %%ichsl coiulrao Iii.,i ripttrcluiutt11 andts Iftitlical

-sharaus Iri-igs -. tli's uuuisulalisit. awusl utauitsal- arc It-Is's4-l amtl lsrimii li I\ lii :,otlar% twriss( ) mtidr

1,N -0111 uIu .#"rit c5 jiro-iustisu) tso Isc *asls'sj11adts .*ii1 .14 slattr l' )Is slvrjmiit mtid utaiulteuat~iic o
v1l111,111u111 lOisl fsor s r,~ that I wiil -h I Icshutt10.4-11wI riotiuuosucii-, shsm mititi. muidI mtatimaI are-

I siuti11.ghihils %%it, Ow~ hl.u ris. %s sritis *lisiu svuidait Ii. .itu Isir o ruutrautsicc It ,siisrtimitt pesr-

-si11114 I sit Olw osrimr, .1114s1 1t1.1 mI tlsu.tu1ss vss~ I sostolgrII -- ills l11dshtuu. I hv, 1,41. 1saliItratisi. alipmeMhtt.
.s Issiloli1 rsiuui,%A, mols rsisi..s cmt-ig muilruu tli-. m11.1 ai-.(sg.114 ic eI,1

I.Jvt Hi 11 111~ )sl I' \1ICI , II. (. I -1 l'I\P.). I lits poorimai iB g Ill 1tuitrahiiI Part- lRrsgksiloiut 0111l)

ri ,I--, mlli d, sir rslslhu ii l irs p ssutl9 4011 .1 ol Ii the sitl ilsuig. Ilstho ITI ttiitlli ceuiwi -i

dhllsIr,,tie uiIwo ei- imi, r-. it ri- mml. e tulr-. dli.s rihiiit. id I ,-iil i t .t .isi.. (N Ini thel
Iir I -ar- ils t- I- toot%% Is-ri ii .u \ oI iivu,,,,ss l.- I i-Itl l' W e .
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G ID%~ NCT; MEEIlNG,. % nlecting whlich includIes a grouip of G overnmen*,t ptersonnel. tbe voil-
tractoIr. amid applicale %entdors as:,em liltd at file earliest p~ractical dalc after award of a contract 14)
et-alis1 and Vor votifi(rot pro~ isiotilig poiu: ali(l terhnical gitidaitee to be followed inl stipport of tbe
vind article(s) mider contrat.

11 %1.1-11)N\.. A phiotographl reprodic41 itir pirinting b\a "screi 4iiitgC lpr(vs.

IIARA H it) V R1. The ge-neric terni dealing %% ilt it sival itemrs oft equipmnt, tools. implements.
inistrumnts. de~ ices. scts, fit tin"'. trinmmings. ass-m~blics. sti asseinliis. components. parts, raw
inateriel. ec.. as opposed to sptecicatiois. (Ira% itigs. t'iis. ,icrsoitiel. or ser% ices.

I I F' k I.TI I I I \ Z \ H DS (I ECA TV 14 %T \iVI. Precautionari stal eenns place-d inl TOs when
ltazardotv cheicials or aud\ erme liealth factor., inl ilie 4.11 ironmiletit or uise of (it( equipment cannlot be
elimiinatedl. (9 \l)

11.1.1, 'TR \Tl'l I P Ut ITS lRE WHAN) ) N (I l. k itanual containing illustrations and part numbers
for all parts oft ( appldicale hard ware. The I P1 contains information no-eeie for ordlering parts andl

idenlti illg parts aid arrangrieens of parts inl SN H codes. and I sale-iin codes.

II \1 J'; . \11 1K V. Theui area onl a pape that is reserm 4( for the tex tutal material all(d illustrations. For
thte size of' this area. refer to flte appljicahil spi-cificat ion.

IN I KN TI RE 1 N l:E1. Th'le indeture noimbler is fit( group assemtldA breakdowni order, starting
wit., miii enire zero. ideti i ing the e(ltptitet grotip: indenture 1. flt- onfiguration iteiri identifier:
anld progressing inl order throtigh 2. 3. 4. etc. inl accordatice with flte mnehanical disassemrbI\
relationship (e.g.. 2 is a siubassembhly of 1. 3 is, a stthbasseinly Of 2. etc.)

I\ i.* \ TEKAl N 14; \lI,11 O IDIR k \ pc ofF TO which shows the status of all ros. and provides
persioiiiel %~ith t lit-ails of selecting" liee' publications and, inl instances, group publications
pertaining to specific items of (itlihilent. l~x ample- are- "Nt mrical 1 ttdlx and lRequirirecnit Table
(N i, H T).'' and "Lists of' Applicabhdi PblicatI ions (IH) \ l's).'' (oX F)

I\IN EC %1 H \IV' X TKN *XN(] SI IPl' )hT. Refers to that mnaintenimove performed to material
(uustialli ) after ii s withdrawal front the ctslod\ of the using (irganizatioli or comlail(Ill. Upotn
restoration to sen ieeahdle condition. tlit, material is re'tutrnedl to stock for reissue or. where
athforized. ri'tiiro ditrecly to ft- us.

IN h1 STRIXL. PRPil 'KIT1 ACOUNi' (IPXN). The contractor's accotint assignted for flt- purpose

* (of accomintig for parts amtI material required for maintenance, repair, andl o~erhaul of tit sy'stemn inl
aei'orolatie with, Appendix 1; of flt-e Iefenise Acquisition Regulation (I) l{.

18



I NI) STlIO STlA NA li ITEM1 xS. An item appjroved for general commercial usage and( for which
iiteiisioiial and qualitN re(jireints are conttained in anl induistrial standard (docunti) developed

andi pritilgated bN a tech nical soejetN , tradle association. or fedleration thereof. for example. SAE.
N \S. \S V. etc.

I N l'l' il 1)15TH I I TI( N (I I)). A system (if providing Tlos to i'OlOs as soon as 1possmlule after
print ing is completedi. (* \Il")

IN I'1I k OPE H XTIH)N \L S( I lI'( )I 'vi) X : ( I( s )). The date onl wich t(- ecxeeitive/partici-
patilig ser~ic '(s) loisfics stiplurt system assumes total stiipport respoitsihilit\ for anl item or
c(piviaet. P'reop~erationial sutpport. if appIlicaible to at hardware or s% stein ac(juisitiofl. terminates at
this date.

IN ITI \I, IPIW ISIO N IN( . Thec process of deterituimiing the range anid qutantit\ of items. for
ex~amlet. spares andl repair parts. special tools. test e(Imiiinmt. aind suipport eq~uipmentt (SE).
required to) siipport anid mmaintain an enid item oft material for ant initial period (if sen ice. It s phiases
imuliul'' the identification oft items of' stil)i)I\ . ft(e establishment of data for catalogy. technical
manuals, anid allow-ance list preparation: and lbte prep)araimu of instruutions to assure deliverN of
iwcussar% slipport Itemis %%ith related( end1( articles. Follow -oit fpr44 isiouimg (a sulosequet furoisioning

of ftle sainte uviuipmnt fromi tn samte contractor) aiid repro\ isioniuug (at sibseuucmnt p)r% isioutiug (of

lit-e samet eqtmtiiu from t aduifferent cointractor) are retincmnits of initial prsmsliumiug. and are
distincet fromt replentishmenit or reprouremnt actionus.

IN ITiX(II I RDE. \n order for at specified quiaitit\ of bread-board. proto1\ w or jprouluctiomi-t pe
StIp~port equiipmtent (SI;:) requiired for delc'oimuent. test. or valuiation: or for the suipport ot'thell-uenl
artivc purograit.

IN IT]IL TECH I N IC \I. ( lmltI (TO ) KIT. A package of B is anid Forms ftruislied to it(-%- TOIO-.
It eonitais copies iot T(D Tl( echnical Order lhuhlieation lteqnItremnent [aide ( X ITO Form 187): a
co~p\ of Tl( ) 00-5-I . -2. and -15:)- aind t%%o copies of Niumicrical Index and ItcuIiiiremncmut Table
(N iS~HT1). TO( 0-1-01. -02. W\ ien requtested. other specific N I&H.TIs are ittnci . (e \IV)

I N I' T( PIM. 'iu4 imidi\ idlial %% Io uh'mttitms at diserepaiic\ and /or 41eficnc\ ini flu T( ) S\.-icm aitl

priluarI' the houtiumueMatjoti anid recommendedh'u chiatigo four sutluuiusiont to. time finali apprPmiiig

ulitouriti (oe Fl)

IN I'IO(It lSS RE iXX(h'H. rekuow ouf conutraci-tuli rci'.iro'metuui. to1t4-ni dou-tnelntatiou.
chtaraicteristic-s, and iuiamitals ait amu tiite dIirint, the4 uh'w4'op~munt [(I jurold it. miiat(' to the,
contlractor anud to) assuur, thafi thufe-Itijoal reoiuuiro'muit'uu. doc.unwtumtationu. and manuals are- being

vrut tell ilt accordan4e %-. ith di. appl~ic'able speo'ifuoat iow.

I \NS I' Vi \ 1N) H11 1 it (I. X R). 'Te re-%orki'depot Ie\ el work pac~kage for total s\ st4'mseqimn t.

I NST \II ''I ) Y 0N I.E XII , (ILI'i). 'The timle requiuiredi for ol~v~~4f (;~'nn't-irnit

* ~ ~ hmupiPmietif toi thue prime contractor for iisfallaliomi in tie siNshmuequipunmlt.



I NTIK( \Tl'11 LADI 1NG MANLALS lA ND CH(:ECK LISTS. Nlatmals and checklists (01 eririg

mniition-loading configurations consisting of two or more dlifferenlt tv pe(S. withouit regardl to

whiether the mu initions are nuclear or notnuclear. (oX l)

I N A \TI V 1 E'D )(OGISTIC:S St* PP( )T (II.).. A composite of' all thme suipport considerationis

iievessarv to assure t effective and vcoiomical sum pport of' a -s stein for its life c~cle. It is an

initegral part of' all other aspects of s~ stem acquisitionl and operation. I LS is clharacterizedl b\n

Iariom andl coherece anmonug all thme logistics elements. 'Ihel prinicipmal elements of' I LS related to
thme oucrall s'%steii life c\ctIv includc:i the mlainltenancet plani. suiiport amid test vi~iiupmeiit. suijiplf

supp~lort. tramnsportation and handlhing, technical data. f'acilities. p-lrsoniiel anid trainming. logistics
suipport re.omircc funds, and( logistics stijiport nianageinmut inlformation. It siipports then olptimiiiiti(Jii

of' tradeoffs btct eu design and suipport re(pmiremibnt for the total life e cv to aclmic~c the lowest

practical cost of ownership.

INTFA( H I ) LO)GISTIC St PPORT IT V.\ (11.51). Inl( (otermimnvut's detailed ILJ. mniamagenvi)t
p~lan. prepared k, the contractor f'or a 51 )ecifiv ac(luisitioml program. It pros ides a inomhreliinemsiM

plani for implementing the logistic concepts. tecliiiqme. and~ jiolicuts iievessar\ to asure tbn
v1ffectil~ e colnmical sulpport of' a s~ stemo/equipni ring it . life c\ d~e. It i.- a (1% fiamnic documvint

which coimtimalk rl with the increased aiailahlilt\ of' inf'ornuation andl prmsitles for iimleraloli

of logiStics clememits iiito program planning, de~ ilopmnent. test andI evaluiation, produiction. aindl

opraltiomial pirinint'-ss.

lINThM(:l ULF, ,hK\ll.K 'lIIS. TIso or iiore item-, \d1 he ji()sc(,- -ich ui'mitional amid 1dmksicml

tliaraclvri-ti. as to bc v~ipiv1nI)1 inl l)1.ri~T)lJict ad (liirdlilif\ amid cpable of' biing excliammged

tome futr thle other \%ithiomit alteration of the' itemms tlmermstlkc!. or of' amjoimiing items. vxcet for

IN !llVIAMI BV LIK \SI4K. 'U1l1, amtlorizatiom i-mi to a coinmtractomr to rceamc to) rthihtionI or piro-

ciii mic cetain cud article smmyjnrt itiii prior ito mmhmmiiiomn of' a piarts ordei I)\ thme (>vtrimnt.

I NiIK VIAft~l."llI IJ I FA, \ lI k\ \(.. ThIm vIc of' miainimutimmcc that ha~s thic respommsihilit '
f'r. .itt i. perf'ormd k~ . It-igumated mmaiilteimammce ati~ tut!- kWr direct mmuport of' thme oirgaiziationial

IT. W." lI )I \lIK H A I. \1 ThNlN t1K fat catcgor\ (4 maiitimmi actionis which
mnirmiialk thm r ninmmmihlit\ (f' amid prormcl b\ dclinpgitcd mnaimitnam actk~itic!- f'or dirct

int)of f In~ iing o rgaizaitoil. N ornalIk it i a cuompli-ld iii fixed or muobiile Aimop orI\
1imolinilf taim amnd imlnhin,: (a) Imi -pvctitmi- of' 11iitiriinl other thanmm aircraft. mis -ihe. or 1*ollmmmmum-

i at ionnm Iccronii- immviorological (CFAK\) cndt utemm: (It) repair oft i-rict.able part-. as~clluiltlu-..
-mm,~...mmdi-.andh ttom pluthumnumts: (4c) mumtnlf'uitalim of' materiel ai- dirt-ted: (dI) reptair aund ti-imn 'tn

gya- tirinm cniin- aiid reipi~rocating emqiimint. (c) local uauifactimrn of' critical tiouna~ailainhi part-.
4 ~~~a- amitliori.iin (f I t-t aind taliuraion: (g0 (lmimilarizatini andt necuiatin of' materuinI (m)tiir

r'ommo prvlumtiomm andl tumtrol : (i ) Schm-euimhnl in1.pnintiom ,ml nd nnlmlnmun repair of' aircraft.

rmi-ilc.. engie-. ("EKM. and, avro pacc grrond tl ~ipinent ( \(.1)Ihcnu greater efficuic c-an he
at tainmed thaniat ill#- organizational lecinl. (\1-I)
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JP Nsens encompass a widle range of (lata applications-, for example, operation and maintenance,
dlifferent maintenance levels, or all aspects of maintenance.

JOl NT CON FlItV '.TION CON FERENCF; (JCC). The collective representation of the executive
andI participativ'g service(s) at a co(nference calledI by the executive service for tire purpose of
(lecieling thre G.overnment furnished equipment ((;FE) requirc(l for installation in the system.

JOINT NVtCLFLXR WEAPONS PII.l.XTIONS (JNWIs). These technical publications, which carry
art Air Force Technical Ordier (TO)) I IN, 60N. or 60N It designator andl also bear other Ser%,ice:.
D~efense Nuclear Agenc-, (D)NA). or IDepartment of Eniergy (DOE) designators, are- publishedI undJer
the provisions of a MIeiorandlun of Lnuderstandfing between the D)OE andI the Department of
D efense. J1N WIPs are- designedI to preclude the necessity for issuance of sep~arate se-r~ice-, DN A. and(
DOF manuals onl the samne subhject . relating to nutclear or(lnance and anci11arN' equipment in areas
such as operation, maintenance, explosive ordniance disposal (EOI)), supply , tran sport ati on. safety
andI stockpile accounuting. (*AF: Ml)

J( )lNTr OPIERATI NG \C REFINMNT (JO A). Ani agreement between thre executive an(I participating
service(s) dlefining flte methodIs and procedlures for support of a miulti-service system /equ ipment.

irv ( ON PEI TI N PR C EDl 111 (.101)). An instruction which identifies aid( describes the
discrete, dletailedI procedlures andI interactions nece-ssary to carry out all aspects of a sN ste ni/project.

JOINT PLA.N NING ANDI S(:llEl)L ING GRI{T' (JP)S(). The JPSG is a joint se-r~i tc group, having
a collevti~v res1 )onsibilitv to each service. whose function is investigation andI negotiation leadling to
optimum ummtilization of organic and contractual resources in fte accomplishment of d1epot level
maintenance workloads for repairable items.

JOINT StUPPORT ITEMIS (JSI). National Stock Number (NSN) items idlentifiedI as supply status
Code 1 , usedl by fte agen~t (the source providling support) and one or more principals (thre activity
obtaining sup~port from the agent) an(l pecumliar to the (lesignate(l system in the p)rincipal(s) service.
Itemls meeting" Defenlse Supply Agenicy/Genteral Services AdIministration (DS A/GS A) itemn manage-
ruent criteria are exchldedl. Thew agent will manage the item throughout its life c\ cle unless decletion
is uuttally agreed Ito byr fte agent andI priniipaI(s) at Ilicadquarters echelons: for example, A NlC/
N \IC /AFI.C/A lSC (the ArtnN an( Nl aarN Materiel ComnmandIs, flte Air F~orce Logistics Command( arid
Systems Co uninandl).

JOI)lNT SUPPORIT LIlSTl (35 L). A list of unultiservice-usedI items of supply which. by joint agree-
ment, are, managced by a single service.

'4 K

KEY FU NCTIO N AL. (1A RACTI;RISTICS. Those functional characteristics that critically affect
4 the configuration item's satisfactory fulfillment of flte operational reqluirements; for example. a

.2 transport aircraft's payload/range characteristics.

Roo
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IL EDE. Refers tthspebtw nlnsofte.orexample, if a line of tvpe is 10 point. an(l

there are- 12 points of vertical space, fte line' is saidl to he 2-point leaded.

LE \l)Tl 'tE. . composite of production, adrninistrati~e (both contractor and Government), spares.
positioning, and shipping timte.

LE(E 1KI). X tabular listing of the key symbols, numbers, letters, and their meanings.

I.% EL OiF REPAlIR AN XL2)SIS. A term assigned to a technique which establishies whether an
item shotild h~e repaired, and at what maintenance level (organizational. intermnediate, or depot). or

wheherit hotldbe disearded. Also knowni a optimum repair level analysis(OI.)adsipy
repair level analysis (RI A).

LI FE (10,(i1. The total life span of systemn/equipmnent commencing with program initiation and
extending through the( operational phase uit to retirement fromt the( inventory.

LIFE, C)C LE OS/EINTo i:o)S'l' (L'cc/ITc). Life cycle cost is thet total cost to the
(;o,('rniInt'It of aeqi iiring. operating, and supporting thec weapon s~ stem. I,(.( includes research.
design, test, evaltiation, production and/or procurement, and operating andl support costs. lTc i
flte management concept which is applied to ft, program whevrein rigorous cost goals are establislwd
dutring de~eloprncnt. The control of these goals is acliewd by practical tradeoffs between pi'r-
formnce. cost. an(I schedule. TIhe analyses ha' e as their goal the dlelis cry * on scheduile, of the
rnininitrn-cost sN steint that mieets the es-sential requiiremients.

LI1NE DR,1AWl NG . A drawing of an object, as opposed to a phiotographm. k line drawing has no
shading or halftones.

I.INEI-(IF-REIK XH D1. The' %ieI the technician sees when working on flte hardware or equipment.
(N)

I .ST O F FIG I R F S.- If a separate I Phi is p)ro% idedl at the intermediate or (dpot le% els. it is called a
List of Figuires. (N )

LIST1 OF S'l' \I 'DNI)T DlF lEl II ANDI TOO L.S (lSIT.That informnation required to
facilitate screening amnd ppe logistics action for standhard tools. The( list allows flt- using corn-

triands to loroperli% plan for the( requiiredl hand tools.

iAmi~rc )IT( 5E EEN'.one of the areas of suipport act ikiti which collectively comprise the
management c-once-pt of integrated logistics suplport.-

I. (J STICS l NAG1H.\it indiiual appioin ted by the logistics activi tv of the exectitive ser'ice
wtho is responsible to flte s~stemr/project manager for the( identification. planning. scheduling.-
pricing, funding. and program management of total I LS5 requirements for a specified system.,

-3
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MlAI WAIN Alillt ir A characteristic of design and installation which is expressed as the
prob~ability that. when maintenance action is performed in accordance with prescribed procedures
and resources, a 5s'sten il or component wilconform to spfeified conditions of utility within a given
period of time. Thle operative period of time will be expressed, and may take a form in aggregate,
Stich as mnan-houirs per flying hour, clock houirs to complete, or individually, as h ou rs-to- repair,
houirs- to-trouibleshoot.

NIM XNi \IN \LITl' \N \IA "IS (X.That portion~ of the logistics support analyrSis (,SX)
process relating to the( design charac terist ics of an item that influences its inherent ability to be
maintained and supported in accordance with predetermined quantitative and qualitative objectiv.es

or re(Illireinents.

Xl I mm,'I' N mlii.iTn (:1 XiI .X :'ERIISTI( 1. The detsign and installation characteristics which

influence mainteniance throuigh expendituire of' manpower, material, and time.

%I UiNT UiN XliLITD l'XR.*X IFATRS. Quatitatice and qualitati~e featuires which are- specified or

ass'ignied in order that an itenm a bedsigned to mecet defined rmaintainabilit\ requirements or
oliject iies. VLXaiiildes of lwbh pa*-aieters are: mecan timec to repair. mean time to return to ser i(e.

turnarouiii tiun-. .cheulild inainanc frecquencies. integral fauilt detection, rapid fauilt isolation,
and maintenance mian -lours per operating houir. etc -

\1 X IVU kl\ N Xli.y T) H iAL il XIIENT- 1i iciinrehensli e ht -deent of requjired mainitnanc-i
carateris~tics, exp1rcssed( in qital itat ik. anid jItiaititatiM terms, to [it satisfied I)% fte (lsigri (if anl
it''in and ito miaki' oFptirttinn iis of thec niaintenative -hara teristics of anl itemn.

\1 Xi N I-IN X \11lI- l act ions t akin ito re tal material in a serb ict-able condition oir to re-st or' it ito

-''r' it-cahIllit\. It intIi~us in-stwutiott. tc-tiII" .e c-linu classification as it) sen iccabilli repir
rehiuilditg. ani ri'ilainitiou.,

\l Xl NVlN \ Nt.. XI, l Vt ~\ [Tho-- c(Ijiptuett or,.-iitcd phi~ sicai tasks w4~hi ifhlki iiii mainte'nani.-

1 iridiiitioi. s-li a-, -r~ l. re-pair. lest. - w~rhai. inoiifit-ation. calib~ratiuon. and Iiisjictioi. OF)l'

\1XNINX(I.(X'Xii.l~X iailt of thiosq iuaintcnaiiui' ri'soIiivc natnih faiifirsi'.
tools. bi-st tlitipiniit - tra%~ jgs. tIt.igcal piliblicatiouls. training minwitiitaiwct li'r-ilifIl. t'rlgit-IMiri

Jipl.r. midi a'ailat~lit\ of -pirv irts ri'jiiri-dlto earn\ owt atloriizi'i iainte'nainii. ( F)

NI \XI N~TVN \ N( IV-. \ X' V( .IT) . X it Ilan I Itai% c tneas, of ina ti-nviaiw caFpatil it\ . ii-iiall\ i-~pri-sed.

a, tit,- aintomit of dlirect labor inan-holir, tflat call tic alttlill Wilbii a sp-cift ndiut-trial shop or

othtir i'nttt\ iiwug a fort\ hoir it'i'k (on'- shift for fi1. d.la -). %\hen.'' er Ohw mail otir utiliiaIII't,
figiirt- X \1 I 26 3t 11-4-d as a blm for dolti'rnum. iauitnatit - calla, if\. is ifti-eid. that fire will

hi' uittil ti all referc'm-c- [to the resultant fiatiitii -pat

\1 U\ TI I-\ V NtJ- .(I )ltl->. .'... ;oiiur v. Mlati( teaw-c. am it{.Io 4 r Iiimtt otie.
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MINiTEN ANCEK (ONCE11"T. Thel( broad, planned approach to be einplo~ed in sustaining tilt

systern/equipment atl a defined level of readiness or in a specified condition in suipport of the
operational requirement. Initially started by the G.overnment for design and1 support planning
purposes and expanded by contractor-prepared inputs durring full-scale developmient. Provides the
basis for the maintenance plain. Lsually includes guidelines pertaining to projected maintenance
tasks, levels, anid locations; organic/contractor maintenance work-load inix, condition monitoring.

fauilt isolation. aiid testing approach, compatibility with existing support anid test equipment. etc.
MIay hel influienced or modified by~ economliic. technical, or logistics coinsiderations as the( system!

eq(uipmlenit dev elopmie'nt proceeds.

MAlINTEKNA.\NCE- I IM N EEK~I N( *\N XISIS. The analh heal studies. decisions, arid related
docu mientation conuiurted iii connection %*il ite design of aie itemn to determint the( maintain -

ability. anid reliability characiteristies of thec item and its total support redpleremeilts. It specifies tihe
maintenance concept. maintenance requtiremevnts arid tasks. mnaicitenaiice personnel anid traiingy
requiremnts. sopport equipment re-uiireenuts. arid pros ismoning materials support. aid~ pi-o~ides
the basis for tile technical manimal.

NI WdNTEN *NCEV F; IN(IN El-IING %I \ NV KM1NT lii proces s of planniing. organizin g. staffing.
directingu. anid conutrotling, thoese ucainti-nanve re-seierces. (incidiuig poersonnel) engaged fi inaiuite-

ncance engrineering, anid ti-chnical stippeert of eqIiiipnent inaiuicenaic.

NI %lNTF;N xVrt INTK~K \ (AK SI J;(JV (18,tGM)H P ( MIS( 0. \ joint ?wen ice- grouip vestalisuce
oni an av. reeIiieredu hleasi for 1ecjfic MIse seiipiert lS(t,, arc- lintrad i mete'ljq tlw4 o~crall

lgtIclenaeclauenlcent h)\ teJl ig~ for utilizaliti (of e'omnbinc-d de-pot niajutnatce reseresduring

thet- inti al ac-pd isit il ri ad carly o~perationmal phase to tacilitat- timvcel dvle ciioni whlie--e rt-Npo~u

Iiidit a.sigmmumts can hel mac,

\1 V "AK'.(I IN-TKHW..tKHli 1:t-; St \1')tt~ \N \(.tK IST OhFICtt. (MltSMO). tiehkidiat
eeffje'es. loceated fi major coememnde lceaehearter-. \%hicle Imeeid li\ aicol eIlcti\4el\ c-talilli~ amel
vnm.-dre- vo mi l of it pi 1 eicie- ad lirm-4-eldere- aion',mi and 111161ri \\I(. N P\t-l ( and their tielt

flit- Ici!-isu- feeim cal tergauiizalioni~l at del -r~ice vtoe al t a- flthe( ceninnaurufm ceatl ;eeent ccIi alt
ilia imtettq-ucm inier-t-r fitg mdal let-. fit, edlu mcgecgetiatimg ad mlilvliu-mtlow Dcitect Mltnmteniailv(

IlittIerwr-en v i ce pehlot erf tgre-e-ncit- ( M I \1 I
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ca ilum edehd ~ telflf u Il- 4 eeennicniimatc %ille flie, peer~eimmcl. -cimiitil. I t chlli at data. anid
tai ltii- tereec elc.
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sertoes to support lower categories of rnaintenative by providing technical assistance and
performing that maintenance be~ 011( their responsibility. lDepot maintenance provides

stocks of sernicable equipmlent bN using more vx tvnsi~v facilities for repair than are a~ ail-
aile inl lower leweI maintenance acti~ ities.

2. Intjermiediate t lain t('fare (Field). That maintenlance which is the responsibility of, and
pe-rformed b% . designiated maintenance activities for direct suipport tisitiv organizations.

Its phases nortnall% consist oif calibration. repair, or replacement of damaged or iinsernice-

able parts, components, or assemnbliv,: the eniergmicy mnanufacture of nonavailable parts;

and pro% iding technrical assistance to using oruainizatiolls.

31. Organizational lWan tefllm(. That maintenance which is the respoiisibihit% of. and per-
formed by* a uimn ortyariiiatiori onl its assignedl c(liilimeft. Its phases normally consist of
inspecting, sen icing. lubhricat ing. adju stifig. and the replac'ing of parts. minor assemblies. anld

subhassemnlblies.

\I \l NTN N CK 11 MUR's IST1 (N ML'. See ( ipro'f) sseinbI\ Parts IList ((; \L 4

MI \V IIN VMNT:1 PIJ It RN I \ NCIF, I) \V Ihistorical informnationi oil the tise and1 application of
the % ork force. iiuldimstriai ('qufii it. and funds It) suistain thei op erational status of s~ stertns and

NI NTI;FN kNCF1 ITI \*\N NI Nt. (b)u of the( ii principal vicinits of integrated logistics support
(11IS). Inciliode dewelopilnent of Ilhe maintenance, conuept. rehjliilit\ and inaintainahillit\ parameters.

repair Iewel dchteriatioii.. unaintenamlue r(Imierill-. midu sijiipI suipport essential to adequiate
andi ecoinomicial support (it the s~~(ilehip~eIliuiir hieeoriu more dletailed a., tIhvs~stem!/
vuiiiimeit 1 lrogru~sv throtigh the acqli.sitioni c\ ti. ( kcli,: miiil(euiafice planning bcomes a part

of the (moerinctilt Integrated Logil.tie: S lippori Plan.

\1M\ TIV 'l K 'I RIlI (AI N . Ti I at acti'it6 of eqijiiitr miillr1iteimte 1 ih iiloh es the

phJI -it l 1 uririit, ol Iit ilairililmc achtini and tii.k, atte-ndant to the( cqitiprurni mainle-

lllilvr-ioli. id iri-pvelioll. TIhi aiilihnuit ot' lle- tii-k k 'orinall\ carried outl A three
leel omipri~ed (ih orgamnizationial. iuterniediate. and depioltiniitciiait. ( \V

\1 X I.\MA'N .11 )D~ t(li \N \\ V Id"IKNU. lb v ! of planing. orgaiinitg. staffing.
iliree-tmrg. andii iuoitrtlliuig irgaic rvirrcl -wiuiage d Il i t- 1h11\ 'icil1 l-ifrtlurill uil ol eilipmilctit

\1 I\ 14N N \ t.t HI-All I I1 IXllNI. \ 41miaitaiti~c wi iiincritI ilic fivl'l I)\ tOw mi llrtriri' i
iiiii-rantuitial oiitN'1 d, aridt t14- final dt-w. a id reiiiii oi i-Ing mid .iippo)lrtinlg orgaiiatioii' ili

ioruler (11 11mi llmuail all 11it ill , it -iii ueilte

Xl I'l No N I H~ I ,(i )I H( I. 11- H i jr-eeiiiiu. iiiitiriel . it Pokh ande 1-11uuipiii'ui. faichi( n''.. Neeliical

dat mi tt dar 1,ovjold io rrl oullt thic i i111ci ial vlm c11 -O

to



MIlNTENANCEl;SlGNIFICA.NT I'rINI. \11 item whidl b\ its a pplicaliott or inheretit eltaratr-

isties can be expected to fail or reqnmic maintenance or replacenn'nt (diring normial opviratiOtt or.

naitenance of' the (,till itemt.

\1 \I N'lENAXNC T t'' S K, The main tenaince effort nticessar\ for rt'taittttig aut ilini Ili. or chatgitig
re'storinig it to a spec'tified( condlitioni.

~1 \j~lI (A)MM NI , \IjcOM or N1 \l(AII). The acti~I\ at lite iigltt'-f etliclori respoit-idc for
managemnent. comniaid. and( control of a s~ stein and!/or eqniiptikent. For t'xamiiv. TI \C. P V. \FI.
k~ V,. I. S \[SS. \l"CS anl so forthi. (s-XE)

MA.JORI FAN rI) I'. A\ major pijece of etjitiitieit. inclndingy stippnirt etjuipmiemiit it)t aid. ass"i-.

or ('omipleit'tt a s~ ste ii. (A\F)

MIAJOR F1 NCTII)N \t, S) STF ' . \ ''omlbinatlonl of sttlbs~ situ s. cqitlipienlt. and other ltt~~tr
indenture Iev el lites mvich art- ittter-faced to perform af miajor t'ttuttortal dtiotl for t'~antildc. ialin

landing gecar s\ stein, pilot vni(rgeticN egress s\ stein, and fire conitrol s\ stviti.

\1 \pmt SI ~KTO '~.pec ific ort miajor actionis to It', accoinjtitlisht'l thlt'ug Ilit' ctiirst (it'Iflic

program % Ilicli contribtite to the total programui stt'ess.

XIAN.A;EII\'t IN IA(t Cl;(EVN''Et ( \1(:). 'Ile colil; tontelrtt dt'tiliedis all ar (.

liam itg mnanagemtent respontsibilith f'or vertain wt.ptn atnd/or t'tlpttiitt stc'tti of. tttiijtttiti.

iltitlitig thec relate'd 'l( s. (0 XlF)

\1 \N \(; IMXIENTl INVlORM I'IT)N S)t S'I'FX (MIS). Tccheipicstt~. titltir mnutial ort itoniated.

titiiittr atidabl flto atk t (cel o I')n awicl tifotetio Nio hc t acmngmn

\1' \M . 01 S t' A II \ffitto i t **Slfc 1 \ ll t-c net.f*'rlilclIn lti

\1\U IN \1 (0 P i fo iia im l ca vi il w al 11. .lv i l llt p ib ialol 11111l2. il1

imne4adil-% r akp, "1)tmlw. N
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\1 ~Litl if-\ ,1 l. I~. \\) It ItIE,\1 % S \ 1I. L'S I& It T ). l'hev. are specific index-t\ lic
T( ), u 1-11 -hol% flit- -tatil. 4)1 T( Is altul jsrioiOri a basis for determnimii distrilkutiosn anid re(;ulisit ioll

rviItorvinisiti- ati( oialti- '11) tilt- mid recolrds. (o \IF

H-l I. .1. 'Iraihr of Imiame mnlrial from ic 14lit-v to aniother with whijchi it Is ili et)iltaut.

b AIA 1 )\ \1 \I NIt.\ N M A-1. \jeplicaliott (if iii.sniconii II4 estinig 1 roci44dres and~ tech-
miiuc. %% ilhoot rcinivaI ar g~-,-ii~~. tlat alhiiw,. thle coniiijoii o ui 1 -11 4iilicftO t0 gitatc. fll-
114.4.4 for iiautiaie or flit- v\tuiit of repair mirtril rv(piire [to r4.t4,rr sir it-vahilit\ . (A.F)

I )III-At VH1 NI J1 AM. \t 1. . lIi Imajor coottimlhi r-SpnibIi- for avitial operation oIf ci~iiipieiit.

riiariII'-.CIAII id 44ii.(

I )IK It 'll(i I \1 I. Al 1K N 1. \It\ eiin (iistorwhd for SI raivuir \ir ( ufliiiandE (S V( ), Air Fore

I .esgi-ti. 4 omimiiie U L* .)t. or \ir Iraiiig 4 ;tjiiiaiml ( VV( ) li-gv. ( \F")

4 tllI III-A Vl XI. S'UIKXIS 11KXi .)' H I tidveii. a ru'uaroli anid developmnti effosrt directed
tqiiitrqI iJe*w.'loilt.m ein. and~ It-I of wis. -.iljport pirograms. whicle-. amd %eaponls that

I IA.I VF1I lIt T' \SK. Th 14iiiratoir vffsr I tw4.-ar% ftor ji at- 6i I iitil cot IIrli g t I I( fuictIins of
an li tu'uIn I ini .iea iiit-iucd ut Ow roollJire'.I operatioial imslll.

IV' %ttIt I I It II IIt I.,I'KXV II. \\ M.) WR ((ii ). lii. aiiak ,is i- a guide, for prtospectiwe con-

trmi.for-, oo m i 11)liflliiui app1 ro.ach toi 14441 of rvitair or iscia tilualre' i'toii'rriiitl\ with Ii(
i-iilitt midii i'igiieworiiig of'4Isiil'i a1 A 'ippiort s\ -tern. Is kntown a, Ic44(of repair analksis.

M t DI -I I\ N, V I. I\ I .I I 1,1114 a(.iiit .itdlriize' ((4 oilligate ft-. (;4)4mcn it lo4 pro'ire support

voIoiilII 4t.) aunt or relatcd mial.'rial mid "s*' ili's-.

) H( I ( \ 1 1 \I N 'IK \\ L I. M.1aigut'naiuee performied It\ thrt Xir Force Ii.ii ir Fource oiwned or
* *Istllo441 tfieilitie'- (tod. t4'st u'oilitl4i. sjloarvt. rep~air part!-) alll military or 1) \F* vi~ihjdii

I IItX I / VIII )N \1 IA ILX 1. %1 MI FA IN A-I 1K. That eatevorn 4)1' maiiiteiuam-c" actions which is
im ,uiiaI thu rv-;.. 'i-ihsilt\ oft. atid perfortravd lo . it using 4)rgal)izatieol) on1 its assigliedcsil eq iitt. It
immt~iatkIli iulotel- (it) Svr~i i4llug mod inimus aircraftt scidte tui Ienil.ectjimis: fauilt anaksis and(
I *41nipimcioil rcmiou%.e. rupaitviviiicn . valibralgow. waiul roItair. for aircraft and installed eniginles.
it.) Nvr~ Io lwi4' .iii iiiiiiiiu': Viei la uill to. iiaii'i ins~pection~s; andl Ietig. fault aiakN Sir.
I sonli)oomfit rvinotal. ro-pdai-cunetl. calibrationu aiil repjairs foPr 1fl1?sile.. ande associated e4qiipmtnt.

4. t 1.1iieIiuu .n14 iI', I iuuiiuuilu4: louaiilig uir miiloiauhiig anid maltig or 414 mating mmhilitis to)

* fit e.ro raff or ynmi:-c =hoclile'I I iit'ie i4, luisputiots. testing. preloadI anid postloall checks:
f 4(1111110ie it rvins I .i. rl;e4111 imiuit ed life' 44 liipot ietl. val ibra Iion, mnd re pair. ait IioruizedI

3



iii org~anizatijonal mainiteniance technical orders for mu nit ions. (d) Scheduled minitenanice inspec-
tions; fatilt isolat loll.coinpoielit removal. replac emlenit. calibration. and( repairs for commnications-

elet rnic-niteoohgal(( 1FM) s~ stems and eqiment. (c) Servicing and( ilnoing; scheled(
iispec loris. ftilt alyicoponient reino~ al. replacemnent. calib~rat ion. alid repairs for aerospace
grounid equiipmien t ( X( ; I) (pow~ereud aid ion1)owercdl) and( equipment. (f) C orrosioni pre~ ention and
control. Wg Modification of materiel as (ljrectcdl. ( AlF)

ORl(wIN x i, (wkl..X ,l) D)RAWIN(;. The initial drawing or copy (hereof oii vwhijel is kept thle
re~ isiot recordl recogniz~ed as official by' the( designi act ihit'

)VE R Il IA IT'1. 'The( process of disassembly suifficien t to inspect all time- operating comnponients and(
the( basic cr14 article, followed bv repair, replacemrent . or servicing as nevessaryV, followed( b.y
reassemlbly adl bemihcl wI(ck/opetrationial/fligh it test. (.[poll completion of the( overhaul process, the(

Coni1ponenit/end article will he capable of per-formniig its ilntelided service lfe(/sen ~ice( touir.

)V El h~ilI.IP( T (OD)). kin oerhaiil facilitN assigned the respomisihilitN to performn depot
mainitemnamice onl specific s~ ste ins/e(qiill entts amid Comiponienits. (A)

OWN I NG COMMA.XNI). T[le major conmmaind to which thec systemns or equipment is officially
assigned * r('gardllcs. of the( major conimand responsiblc for its operation or maintenance. (e.XF: NI)

p

PACK( W ,I NG. All alllchmsiv termn covering cleaning. preserving. packaging. packing, and( marking
retllired to pirtec(t items (hiring every phase of shipment, handling, and storage.

PAC KAGING DAI .TA. Tech nical data and( in formation which completely dlelinecate all material and
p~ackaging procedures required to furnish adequate protection to supplies (luring shipping, handling.

andl storag~e.

P ANE GHO I I, 10 ('I'l \ INFA I). Two or more training patis wh ich require mechanical assembly into
a single uinit ill ti(w operating cond~ition. I ndividual panels or paniel grotips are not indepiendenty
oper-able. and the panel group is d isasseib Ic iint o indidti al I ancis on l\ for replair. relocation, or
shipping hilirposes.

PIIT IA L "F 'K TKCI IN ICAI. ORDERKIS (1P\TO). Formal military specification TOs oil
which all safetv and essential verifications hta~e been compileted and that are acceptable for use,( in

N(lie operational environmnt. ll are mnarked "Partially V erified" oil the cover page aiid miust

include a verification status page. to identify unverified 1)rocet'(lirts. (.A F)

I'A ITI( CXIl N(; SERV~'ICE(S). 'l'llw mnilitary service(s) which uses a multi-pujrposev system!n
euoIiiprfl4't aiid obitainis stipport for it fromn the executive serv ice.

PE(I LI 11AlR St PP( )IT IQ I PMINT (PSEK). That support equipment (SE) which must be
dlesigniated anid df-veloped inl conijunctiorn with) the dvie lopmnrt of anl end article arid which doe's riot

mevet the( criteria of commlioni SE1..

32



PER FORM \N( CI) DATA\. See Eqtiipment Performance liata anid Maintenance Performance D~ata.

11IIASI-I) PRO)VISIONI1NG. 'Ihel provisioiig proceduire utilized when procurement of all\ part oif
the initiaHIN computed pro~isioning qutanitity is deterred and the contractor is requiredl to accelerate
inantitacture of selected itemns in) the end article production programn so as to create a lprodiwtioii
buffer stock from whichi the selected items maN be ordered in significantly reduced leadlime. and
replenished in timec to meet the need date ini the s\ ste rn/equipment produiction program.

1 l( T( )(()' AND) PH OTOGRHAPIC PRI NTS. Produicts of the slixer hialide sensitizing or photo-
graphic materials process. TheN may be referred to as pliotoreproduectiori.

P1l1 T( -t) FSET PRI NT'S. Black lithographic ink lines p~rinted oil a white background.

MIN~ SIC \ I. (:If ki 1 (1KRISTI( 1. Quatitatihe and y(lutative expressions, of material features.
sutch its comnpositioi, dimensions. finishes. form. fit, anid their respective tolerances.

lI YSI(lA I CON FI( t R ATIO N ALDI)1 (PtCA). The formnal examination of the -as-built- con-
figutration of a tinit of a configuration item (CI) against its technical documentation in order to

- establish the Il's initial produict configuration identification.

P11 O)T H VIN OR) K!( )VE ' HI I Al LIL. Pilot o\ erhaul or repair of selected items b\~ G o\ riimiit( acti it ies
duiring both the preoperational anid operational program to establish ow rhatal or repair capahjihit\
toir selecte d comn en~its of the sv stein/ceq i en t.

F')l~ . A1 imiage. oil opaque or transluicent base stock or film, in which the ligh1t and( (lark
areas appear as the\ exist in tife original.

PO)5I TI \ LK PINT (Il H l( T). \in Iimage. u1sualli oil opaquei b~ase stock. iin which the light and dlark
areas appear as theN exist in the original.

POSII F 1 PROC)(ESS. Reproeliiction method in which (lark and light areas of the original are
reprodticed as suieh ont the resultant p)rints.

P11 IKIIII H E) \\ OH 1). \ er\ comini \ordls that hraw p~recise definitions for technical manual
I isage. and( will be recogn ized b\e all tchclnicians iii thle field.

11 El] \ll N A\10 DI)ISI( N. Engineering effort pro to arid including the P1)11: Includes require-
menits anah~sis. dlefi nitioni of' proposed designi sohuti(in. eigiuieerifg testing. traceff studies. and
p)reliminary peerformne auiak sis. condtieted duiring proposal jiliases. hpreliminir\ study contracts.
or dewteopiiiiit contracts. ( \VI)

I'l l I I N \ [I1 ) G 0V lF'i N Nl I ENT Ft 11N ISIlI El FAA I PMENT I ST (PGFII .). A propiosed
p~relimiinary (;FE list of items recommendedI for uise in) the s~ stvem/equipment (diring the contract
%ahidation phase.

* ~~11 1-AIN I N FOR I ( l \1 VIII )N WI)1KSI I LT. \ worksheevt that canl he used to detail the
I ifccssa r 1r(limririar% infiorma tie), prior to the anal~ sis of the task. (N)
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PRELIMINARY MANUAL. An issue of a manual that has been validated but riot verified. It is
authorized for Fleet use until superseded by a formal manual, arid is maintained as a current
document until completion of verification or waiver thereof. (N)

PRELIMINAR Y TECHNICAL ORDER (PTO). AX type of TO, which is unverified, and is reproduced
in limited quantities, for use to test and verify nmaintenance and operation procedures against first
test or early prodIuction models of equipment, and for initial training purposes. They may be in any

*form, including mattu fac turers' in-house manuals, repair or test diata, and so forth. (eAF)

PREOP~ERATIONAL SUPPORT PROGRAM (POSP). The( program under which the( system!
equipment contractor is requiired to provide logistics support during the( period of time preceding
the military services' support date (normally, the test anid evaluation phases of a program).

PREPARING ACTIVITY. The activity that prepares the manual.

PREVEFNTIN*E MAINTENANCE. The care and servicing by personnel for the( purpose of main-
taining equipment and facilities in satisfactory operating condition by providing for systematic
inspection, detection, and correction of incipient failures either before they' occur or before the%
dlevelop into major defects.

PRICED SUPPORT EQUIPMENT LIST (PSE L). The PSEL is the( basic document reflecting
proposed prices arid quantities to be negotiated and exhibited by- modification to the contract. It is
used to negotiate prices to exhibit to the( contract and to record prices in applicable publications
arid recordls.

PRlNlARN F()RNlATs. Mlay include any number of Formats. Subordinate Formats. arid Format
Components anid Elements. May be used with, and mav sometimes include, non-format techniques.
Primarv Formats are generally directed toward a single type of activity (e~g.. troubleshooting) arid
may or ma% rnot be part of a J PA System. Primary F'ormats are typically complete "packages-
requiring little (if any ) supporting or supplemental data.

PRINC;IPAL The military service(s) or other G;overnment age-eies which obtain suppIN/main-
tenance support from the( agent.

PRIVATEI DEVLO I PED ITEMN. An itemn completely developed at private expense andl offered
to thet Government as a prouction article, with Government control of the article's configuration
normally limited( to its form, fit, arid function (includes commercial items).

PROCEDURA LIZATlON. Placing of information in sequence by, using a numbered or lettered step
format, or by using dlots (bullets) before each separate piece of information. (N)

PROCURENIENT LEAI)TIME. TIhe interval. in months, between the( initiation of procurement
action anrl the receipt into the supply system of the production model (excludes prototy~)es)

- puerchased as the( result of such action. It is composedl of two clemeints: production leadtime arid~

admiinistrative leadtime.

* PROCJ. RING A( TIV IT) . The activititN which is assigned the( reslionsihilitN for proemiring or

providling the supplies or services.
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PR() I. (CT N FAI( It \TI()\ II)ENTIFI'I( ATI()N (P(CI). The current approved or condihnallN
appro ed Ivvhnieal documentation which defines the con figuration of a CI( during the production.
operatioi. trnainenaice, and logistirs support phases of its life cycle. and wlhirl prescribes all
nevssar\ plhr sical or form. fit, and finnetion characteristics of a CL. the selected functional
rharacterislicse designated for production acceptan' testing, and the production acceptance tests.

PR( )I) CI INMPR( \ EMENT. A systetn of managenment actions ne.essar\ for improving the
operational characteristics and/or logisti,'s supportabilit of a systerm/equipment.

PROM, C' SPLIO II4: \TI(A) .\ document applicable to a production item below thfe system level
%i hich states item rharaterislics in a inanner suitable for procurement. production, and acceptance.

k prodtict specification hich states the comphlete performance requirements of the product for
the intended use., and tw necessar- interface and interchangeability ctaracteristics is called a
fhinction or performance slvcification. It 4c4ers form. fit. and function. A product specification
which stales a detailed dlesription of the parts and assemblies of the product. usually by prescribing
compliance with a set of drawings, and those performance requirements and corresponding test
and inspections nevcssarv to assure proper fabrication, adjustment, and assembly techniques is
called a fabrication, or design, specification.

PROI)CTIO(\ LAI)TINWIF. The time interlal between the plat'net of a contract and receipt
into the siippl s. stern of material purchased.

PRO)ICTI()N PIASE. The period front production approval until the last system/equipment is

deli~ered and accepted. "le( objective is to efficiently produce and delier effectihe and supportable
systems to the operating units. It includes the production and deploment of all principal and
support etquipment.

PROG RAM )ATA. Information describing service usage of a ssltenr/eqtipnvt. This information
consists of usage-for example, flying hours. activities, and sites -and includes a historical summary
of a specific period in tie past and projects this information for a specific period in the future.

PRO(;RAMMEI) DEPOT MAINTENANCE (PIMl). The rework/depot-lel work package for total
systems/equipment components. (\ i")

PRO( RAM/PROJECT. Equipment and/or skills, together with an related SE (support equip-
ment), C FE ((o ernment finnished equipment). training equipnlent. training facilities. services.

Sinformation, and techniques, that form a complex or an entity capable of performing specific
operational tasks in support of an identifiable D1) objctiv.

PRO;RAM/PROJECT MANAGER (PM). ,A designated individual assign d the responsibility and
delegated the authority for the centralized management of a particular system/project.

PRO( R A;,/,R0.I ECT M.AN A(;EMENT..\ ,concept for the technical and business management of
particular systems/projects based on the u.s' of a dhesignated, centralized management authorit\
responsible for planning, directing, and controlling the definition, development, and production of a
system/project: and for assuring that planning is accompdished by the organizations responsible for
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tihe 4'onpl('m(iltar ficuntions of logisics arid miairiteiiaiie' solport. jpersonnil training, operational

testintg. activation, or deplovinvio lThe centralized ianiiagvnrici athority for the ('et4'ut1oi of,

Spjec i tica , AN asige s~temi/projet't tasks.

PH O(. RA Nl/PR 0,1I'AI NI.X AN . ENT'I OFICE (PNIO). The rnilitarN service organization
established to manage the m~erall execti 11(11 of' a systern/proje't.

PRO lSI N IN( Th process of determining and ac(iiilg the range and ci qantity (depth) of

spares alil repair parts ilnd support and] test e(liiiprlitnt re(jir('-d to operate arid maintain an end
itvnof maerial fOr an initial period of se% WC.

PR OVISION ING ( l( AM ENTATI( N. The documinen tation furnished by contractors for the
puirpose of ideniti fication . determni at ion of repair parts requirements, cataloging, arid contractujal

formalization of' itemis to be procuired thrrough thie pros ioning process'. Th~ris includes pros ioning
lists, associated dIraw ings, item dlescriptions. etc. (N)

PROVISI1ON ING PARlTS BREAKDlOWN (PHI). The, documntation for tihe pro~ isioning of an end
itemi. It lists the assemblies, subassemblies, and dectail parts of air equipment. togethevr with assigned
Source, Maintenance, and] Recomeralnlity (SNM& H) C odes and the related data useful in selecting
spare' parts stipport. Some documnents refer to this as a Pros isiorrirg Parts i st (I)L~I). (N)

PRO( VISIO N IN( PXRT'IS LIST' (1111 ). A list containing all support items which can be disas-
.Vinibled. reassembled, or replaced and which, when combined, constitute the end itemn. This list
shall contain all tools and test equiipment re-qtiiired( to main taini the end itein unless the provisioning
re(1 uii-rmen ts statemnent makes an exclusion statement.

P11 O) ISION IN( SOU RCE CODI0)1NG. Thre process of dectermining the range of repair parts required
to support and maintain an endl item bassignmnen t of' code4s which indicate to inaintenance and
stipply personnel the manner of acqidring items for the maintenance. repair. or overhiaul of the end
itern(s).

P~RO)VISIO )N ING ( F *\ l. Personnel assigned by the ( oernment to select tihe range' anid quant mt% of
su pply i temns to be procn r d uind er tihe con tract

Q

Q( AL.ITl ASSI HA\NCE. A planned an(J systemnatic4 pattern of ac'tions nec(essary to pros ide
Nadequiate coinfidence that thre tfern or produict 'oniforms to e'stabl ished t'chnli(cal requiremnrts.

Qt \HT A COF~ N TI{( I. A manageme'nt function whereby ('ontrol of the qualit) of raw or produiced
mnate-rial is e'xerc'ised( for thel pur-posl' of pre~ enting produiction of defect i~ o material.

4P R

R E.AB.\IlLITl' . 'Fhe nn'asnre of verbal qunality that involves the~ abilii of a reader to absorb anli
re'tain needed inforniation.
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tecilleit iid t oil Ific' ped andi iii %% ich learning %% hat to ])and litt% to eiht it F - Inidenthe fi t-e
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more thitan arratixi' ut riplttoll %N it ict tures. andi that little thotight or consl'iderationl was gi~ell to

tht tiv'ed of flte itrs. \ttiigii ,iih an i apraisal hias somint rit. thc fact remainls that chiatigce-
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1 ttrated ito ailiiitaiti greater extenits W 'hnial mx iters pe-recioed Oth ive t) fornialize aid-s
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There are four significant disadvantages:
I. SI NIMN has the luhghiest production cost of any technical manual concept.
2. SIMM does not appeal to readers.
3. E~ffectiveness is largely limited to electronic analog circuit ry. Of no %alue at all in the

maintenance of computter-type circuitry, and of little value (in most eases no %alue)
for mechanical equipmien t.

4. V'ery few printers will undertake to print SIMMN charts.

*Fromt Rfijernie 73:

The FNimm concept ... recognizes that the diagram is the prine communication
Media. MIost importaznt, the( diagram is not susceptible to reading conmprehiension
limitations. Text w hichi is su bjec I to those limitations is limited to that requiirement to
support the diagra mmatic corn intitnicatioli vehicle. A dditioiially , l"ON NI recogniizes that
maiteialwe personniel %ant thet text packaged ats at reference documnitl. not ats a not.
ThieN want inistanut access to the desired in formiation without w ading thlrough Noli ms of'

lIn hFinc Iionallv Oriented MIaintenance MIanuals. (data is packaged for tile consen ictce
of the utser. Tile data packaging concept is flexible and c-an be adap tedl to anui maintenance
echelon concept ....

For s~ stin mainutenance . %isibIilit v is again the k otto simnplicity. Since the( whole
schemile of docimenta lion is organuizedI scan -zoom and circufit related, the hack -up material
for fithe maintenance process is organizedl along thet natu ral lines (of though t (If a technician

try img to fault isolate a s~ stem. lHe has the( scan -zoom lsibilitv to start ii -Astem

sy mptom,. and W ork his %% a% down to renme able parts at the I4V el anuthorized for his
part icuIa r ima in tenuanuce e chielon ....

Wit(liltf Imelic fmietional docuimentation, it is % crN vas% toI go off onl a tangentt in a

logical maiteniance process and spend time searchfing in the wrong place for tile trouble.

The( ftianctional Io(ilctat 1(11 prei cuts C!is. 1t enables lite technician to procceed logically
throuigi the process of Iatil isola tion, and w ithi this docunmen tation it is verN easy for him
to1 keepm track (of % here het is and ihlat he is doing.

If he( does inadh~vrtnii% go~~( otf onl a tangent, then with this docu men tat ion as a base.
lie will be inore likely t(1 reoIrient himiself in the midst of the( pro(cess an(I retti nt to tile right

pathi. Wiltti tit. dociumentation. Ihe wouild probably have t obc oIi einn
and start over each timec he( made a logical but wrong assl lilt lion.

For additIionual in form i( till onl theo earl% vers(ions (If this tenh niquie. set e fe/renes 11. 1 I. 3.3.
31. 1 7. 18. 013. & 68.

3.. /LAM NEW LO)OK. 'I'le "New Looik" conceptf is anothwer examp)le of an experimental
f4.41111~plehic folndedit prticflar1% lt- f fomal.thenrapilyitsv succoit ssuc rssoritit

4 different names anil ,oilnew hat hiauigeol characteristics. A NI was tilt springboard front which, first.
rna' ) (Inut-graem ITechIn ical D ocummen tation all(l Training) and, later, SPA (Skill Performance Aids)
arose. Thel( principal charac teristics. which are traceable through this ev olntion . art %er'% much

4 ~~simipl ifiedn provcediiral siteps anid grva tl simplified drawings (see A h"hIML 1Th-80-50. Section 4). E' en
the use (of (cartoons11 1% (re and i arc- p-rittedl uinder sonic4 c irc'umstances.
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liii' tiuidelines documntis that presentJN comprise the SPA specification packages are the result

of anl jiiath e approach to T~is initiated by the -krn i 1970 (Ref.s. I 11. 112. 113. 18. 416. 14.
& 67-). I nitiall% Ithe Aritiv Weapons Command had experimented with a "New Look' operator's

manual, whiech resulted in a pocket-sized manual for the M160 machine gun. This concept was
%ariouslN referred to ill thme literature as Army New Look (ANL) (Ref. 46). User's Manuals

(Ref. 67), and Neo-Sty'Iized (NFl'AS) (Ref. 1.1) manuals. The req1uirenments for this concepit were

O perat or Techniceal MIanumals for W~eapons, C ombat Vehicles, Trucks. ( encrator Sets, Conistrutionm
and MIaterial liIandl og FEqumipmnent R.iiadios. Test and D~iagnostic Lquipnent andl k~udio-V~istial

Vq t pileli.-SubsequlentlN it w~as formalized as \llL.-\-63036(TNI). "Preparation of Operator's

Miost of' ft(e research that followed was directed at mantenance manuals. The rhironologN of
-ignifica nt (~ents was reportedl iii Refe-rence II I

FAOIXTI( N OF1 SKILL. P1-Al KlM ANC: AIDS

I.Numerous st mdies m er the past t% en t' \cars onl the f'ormnal and eon tent of mnaite -
nianee intormation indiceatedf that faster and better maintenance c-an be d]one( if technicians
uise jobi performance aids. As, earl\ ar, O ctobier 1970. the concept of "'New Look- pubIlca-
I ions bevan %% ith fit- pocket -sized operator's I'MI for the N1 60 machineI gfun.

2.lit 1973. flt DOD I \ d~armee Hesi-areh Projects \genc% ( U IPA) puiblishied a report onl
unplro~ intg DO )())majflbenar('E' performance through) better lpi'rformIance aids. This report
iletcrnineul potentiak. for inipim ing ltalitellanete andm reducing costs using inmio~ ati~v
ei-hiques like those used in S4kill Pe'rformuance kids. This reloort rm'cErnenoidE funding of

an \rnu' port 1()it of' tflieDO " ())Low (Cost ( )%uershi p Program- to impromve mu itar\ tech-
nical inmfosrmation tranmsfer method~

:1. lIn 197-I1975 fls o companies (OW. A and Kiumlon) were conitractedl b\~ ) UCOM to
-iir\4c\ *ll Auid- and sc aluatissn and ptiblish a sur~e\ result. The samec companies were

ifirt-itesl to de~eloll if -pel-ifieation 10101 hic voild uise. tie results of ft(e stir~te\

4. I \ 44.%eopeda specificationu using aloic tree. lvdiga truesoin
uustliosdogoo . Sp'i-fiatiiu %as dle~veoped fromt a minteunance eungin eering poinut of View.

.. kin I n -1p4- lu-atio u's ocum-ed oni hiuman engineeringt point of % ii'w. e'mphasizintig a
flo ri smigli fro nt still anahil .

0.'tfart 14i flit, SP~ \ P~rosgrm-u.

a. lit \la% I 97--. I'll )I *ecral M )f isi S1srvruug Iomumittivi wa- isiruisi andu ,'elvcled

flit kiutim 1ssfugisu to lbe 11"isd \-.it tv o li( bled s In-(tank tuurrets and Whuq'mlcd
411~ slum-fm- for illot projcst.

bi. .ini-s fluat -tart slats. Ipscs-uticatioti chuatge!- mid rs'uitant contractual modifications
limhuae diaslgvsi fi-hling of flte initial SP pakae



Tire two studies mientioned( here are reportedl in I1efi rence 18 (IKinton), arid Refrrenes 112
&113 (RCA). The Kinton effort produ1cd draft specification Nil.-M-632XX(TM) for "Improved

Mlilitary D~ocumentation anid Training" (ITl)T). Part I presented requirements for content analysis
(especially Bevha~ loral Task Anialy'sis) anid the preparation of Jot) Performance Manuals (3PM%) arid
*Jot) Performance G;uides (.IPC ). part 11 presented requirements for preparing training materials to
suipport *IPNIs arid JP~s. Aftr a series of revisions, .1il.-M-632XX Parts I arid If becamec formal
militarN specifications Nil II -63035(TrNI). M NI I-Nl -63038(T.\), arid NiL-M -63040)(TM).

The draft specification producedl in the IICA effori was designated MIL-M-633XX(TNJ). "For-
miats for Miaintenanve lProcedtires arid Infuorination." Although the Kimiton specifications formed
the mnain thrust of the I'll T effort, the HCA specification was also subseqtiently formalized as
MiI L-M-63037 (l'M). \s was pointed otit in the SP discussion in MAIN L-Th-80-50. this specifica-
tion is still acti~c hbut is niot currently' a part of the SPA programi.

ConviurreitIN , 11i ughes A ircra ft Comnpan% . under con tract to the Army'. (les lopedl Ml. -Il l)BK -

63W\\ - *1ecinical Manual \N riting liandbook." and NIl .-Il DBK-63XX\-2. "Technical Writing
Ss Ic (imide.'' ubes, were formalized as MIL-11IK-63038-l (TMI) arid -63038-2(TNI), respectis'ely.
C0111paiioii douments to Ni 11-Ni-63038(1NI).

3.3.5 OTHEI'R IN NOV ATIVE APPROACHEKS. The preceding paragraphs liawe briefly dilscussed
somec of flte more siginiicant formiat -basedl tech niques that resulted from e-arly research in this field.
M~an\ others cotild be described. Excellent res jews of these early innos ations are included in the
seieso e(espulsedb h Army Suipply anid Maintenance Command (SIC ), Eqiiipmet'i
MIanumals Field Office (1KM FO) at Let terkenns Arm\ D~epot (llefS*. 11, 12. 13, & 1-1). Other reports
that should he examined incilude the sirs es bN Shris er and Trexler (Ref. 89), Rowan (Ref. 1 7).
anid the NSl \ (Ref. 82). As \N ill he seen in these reports. munosatiomi was niot restricted to formats.
Progess %sas also being miade in fin ding nedia-based techniquecs for presen timmgdispla% iug technical

*data. bt t-in and peripheral diagnostic equmipmnnt to perform (sonic of) the fault isolation pro-
cedures. anid (olniputer-aidlcd s% stemns for both training amnd nmaiintenance were being dens% eu. These
areas are outside the scope ot this report.sii the\ will riot he( discuissed here.

3 A FORM AT OPTION CII ARACT1KRIZATION

3.4.1 D)IRE'CTIVE1 VIHSLMS DEDIUCTIVEK FOR~MATS. litIi th precedinig section. se~eral ''juno'a-
1*% f s oriviat , s%ere ulscribcd. . ath ot' these tecumiqumes hias sonc featuires in) comnmoni with the
oilmen- andi oru~ii %%ich veeril lo i' uniqueul. To sonmic etei l. bot thne similarities and the differences
re..ul edrom flit- ulesulopcrn< efforts. to chlwc mig thfocti . oft.Nlsfroun reference material to support
prnior traimmg to inuictmmtiomiml umnmienial ton utse onthe ji ob. Thus . h'INI( m ainutenance mianuials were
dvlilopeul to h IiglmIN pr')c(mral.ed. ix.. to, prm'ide step1 -liN -stef) instnihois for rouitine tnaintv-
mince thai could bit maeul b\ rclatistl\ itiex linmm( personel '.

Thie Bi\ MA.V \TU approach %% as ainied at pro% idiuig better rvferce- materials for use ks mnore
c\jwrivmii-ed per.oiitivl. Thm difference., ini thl lv of proednraliaion mes comec to be Called
-formalu oiftom,- (11cf. 21). % omu l ithuhi c-,rc lasicallv of it reference nature were termed

lIilil ,vI. ae/.,convvt % ic c.c r uibcld jproccd'lirv, to Ie ttilluisell wl-re ternmed direcum'e (il.
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lDeducti~.e aids whicht prov ided basic factual information about a system or item of equipment were
called "Sy stemn Descriptiv'e- (SI)) aids or formats; those which combined the basic facts with a
grraphic expression of functional interrelationshuips were called "Logic lDeductive" (1,D) formats. Onl
the directive side, two levels of proceduralization were recognizedi: "Fully Proceduralized" (FP~)
and "Partially Proceduralized" (PP~) formats. Fully proce(Iiralize(I formats listed each step, at the
lowest level necessarN for full understanding reqluired to complete a task or activity. Partially

1 rocedttralized formats listed only the major steps of a task, leaving it to the technician to
determine the dletailed step, based on prior training and experience. Tihus, four format options
were recoognized:

Directive Deductive

Fully Partially Logic System
Procedural ized Proceduralized Deductive Descriptive

This characterization imlies neat compartnibt for each of the various formiat op~tions. into
which anN particular formtat could be placed. In reality. the borders b~etween format options arc

indistinct. so that a particular formnat hlt t d more prorly be placedt somewhere onl a (lirectivity/

Increasingly
Directive Deductive

0- O

Alhoghths epesnto n ssmwa oeacr~,i tilde o aeit con l

fothouh thi rperatitionn wie PNOnis more wccrel itow s does% no aeduae acoutall

it is actiahI a combtinatlion of form at options.
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3.4.2 HYBRID FORMATS. .. if approach that has received considerable attention in recent years is
* known as a hybrid. in w~hich two (or more) format options are used in combination in the samne

presentioniEf. These' are also somectimes called "dual -lev'el presentation aids." Theoretically, any two
format options c-an be combined. In practice, most hybrids are combinations of adljacent format
options (e.g.. partialhN proceduralized plus full% proce-duralized. or logic deductive plus partially
procedAuralized). This approach pro~ ides anl increased level of directi~ity for the technicians who
neecd It. but retains the4 mnore (leducti'd' material for reference for the more experienced technicians
vdio do not require detailed instructions. Figure 34 illustrates a hybrid of partially and fully

* pIrocedlmralized instructions. Figure 3-5 illustrates a If% brid of partially proceduralized and simple
loi(jl( (lIIctii t aids.

1. Remnove air cleaner hose.

a. Using blade screwdriver, loosen lower clamp screw. PARTIALLY
b. Spread clamp until it is loose. PROCEDURALIZED
c. Slide off air cleaner hose. LEVEL

a. Using 5/16 inch wrench, unscrew vacuum line nut.
b. Pull vacuum line out of carburetor.

3. Remove throttle linkage.

FULLY
a . Using 7/16 inch wrench, unscrew throttle link nut. ____________PROCEDURALIZED

b.Pull throttle link from carburetor. LEVEL

Figure 3-4. - Example of )-fybrid Format; Fully Proceduralized
and Partially Proceduralized (From DO D-STD- 1685)

A iccorli ng to soffic- researchers 1 /l ). the liugmienteil kction Tree ( A Xl) technique.
illustrated in Figure 3-5. is thie oukl true atte.mpt at If\ loridizatiomi of formats. ActuallN . hiowever.

flte priiciples of lii bridizati omi exist ini mail% di fferentI formnats.

3.4.3 CHIARACTERIZATION Ill APPLICATION. 1)e~clopers oif inno~ati~e format,; must contendl
wilii Irneiple recoJgnizedI lo carlh resecheers it] fte field: If procedure,, are going to satisfi the
neof the u.sers, consideration must be gi~ en to thme particular aplication. .\ format that is

satis faclort, fon maintenane alppl it iti oils mnay be I (tallh liisfa 'tor) for operating instructions.
L ikew ise . formnats that sup~port troll Ideshooti fg and fault isolation acti~ ities ma\ be of little use in
remto~ e/replact, maintenance actions. Comiseqmen tly format options are characterized not only by,
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tlitc extetW of procetiuralization (directihity wcrsus deductiiity), but also by the type(s) of
app~lication for which a particular format is most suited. Many different typ~es of application
categories have been suggested (R~ef. 58), bill the method that is most compatible with the require-
mients of the TO aN~wager. and thiat will be used in this Handbook, is adopted from R#'frfrence 1,
whichl classifies applications variotisl as:

* Operation
* Maintenance

-Troti bleshiooting/Fait Isolationi
Rerno~ al/Installation

-- Special Case- Main tertance Act ions.

SpeciaIl case maintenance actions comprise a grouping of otherwise unrelated non-
trouibleshooting (NTS) actihriti(.s, which includes especially complex tasks. Standard Operating
Procedures (SOPs), periodic actions, time-critical or hazardous cond~itions. one-trial learning tasks.
and tasks associatedl wit htighly complex integrated systems (Rsef 2-1).

Wlie characterization by application is combined with chiaracterization by lewel of procedural-
izat ion, thie format option chiaracterization table su~ch as is shown inl Figure 3-6 results..

Level of Proceduralization

Directive Dedu&ctive te

APPLICATION: FP I PP 1.0 SD

Troubleshooting(Fauft Isolation: V V/ Hybrid
Rornoval/Inhtalletion: '
"Special Caue" Maintenance Actions: V * - - Hazardous Cond.

Operation:

Other:;________________

Figure 3-6. - Format Option Characterization by Application
and Level of Proceduralization

The chieckmnarks in thiis example are for a h% 1pothetical format that c-an be used for bothi TS and
routine N T.S acti~ ities. as well1 as for one type of special ease maintenance action. In this case, the

let el of proce-dualization differs for each application.

4 3.4.4 (ISE FACTORS. The~ entries in the format option chiaracterization table in Figure 3-6 divulgt
a great deal about a particular formal an(I what its strengthis or weaknesses may be. hloweter. these
characiterizations are insufficient b%- tlwnisletes for determining the mtost appropriate use of lt-e

2 tvlii for a partieular system. or whiether the techniquec should in'tn be considered for the
system. Even for a "quiick-look" appraisal of sititability. muchi more mst be known about the types
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of equipment and p~I~esni I Ii ' liI it best Supports, its physical chtaracter. andi so forth. Although
researchers hia~e idlentihed( wan,. different descriptors for the remaining attributes. the) generally
fall in to the following fi~ e catc torivs:

* 1ItIca Celi(araef er- Prinited iliaterials : Niattual lDe~ices: Vowered Lqu(pipnment

sa Informaution Itnael -Verbal , Pivilurial: I)iagramnatic : Tabillar
* .Nensotr.% (i1mitnel -V isiial , Aiidio: \ udio,'\ istial : O ther
* I'erstiniie/ (,)iiificlitiis Ilig~lyil\ Skilled: Skilled, Seniii-Skilbl- (hiskilhl
* Ty~pe oif IquiII Eipt 11- Flectrical! llctiroiiic :. \lclianical ; thler.

WXtivi these its(- tactors" arc c onhibiied %Nitit tit(e i uforination in the( form at option eli arac ten -

zat ion table, a iniore comilieti characterization of the( formnat emierges. as Illustrated in Figulre 3-7.
W\hile this characterization does itot (descri be all thiere is to kno% alxni t a particular technique. it

permnits a tIiiick. reasonabl\ comlete ap~praisal of the major at tribumtes for purposes of determining

interest.

V Directive DeductiveOte

APPLICATION: FPA PP LD SD

Troubleshooting/Fasult Isolation:

Rgmoval/lnhtallation:

"Special Cowe" Maintenance Actions:

Operation:

Other:___________

USE FACTORS:

Physiacal Chisiacter: Printed Materials ______Manuel Devices ______Powered Equipment
Informtioun Format: Verbal N Pictorial _;___ Diagrammatic \ Tabular_____
Sensory Chanel. Visual _ _____Audio _;___ Audio/Viul_____ Other____
Personnel: Highly-Skilled - Skilled " Semi-Skilled _______Unskilled

Equipment: ElectricallElectronic :11iMechanical ;Other

Figure 3-7. -Format Option Characterization
of Trouble Analysis Procedure (TAP)

3.4.5 FORMAT HIERARCHIES. It shotild lie app~arent at this point (fiat all% particular format
is characterized h% a poteti iallv large rmnmer of' ariablis. which thi application and use factors in
IFiguire 3-7 nierel, 41minarize. Th'le tour t~Jpes of inforinatioji formnat fact ors. for example, are
In tended to suint narize illp to 40 ''presen tationi oiponenits.'' whIicli some researchers (IRefi. 76, 77)

- hime iihintifil as miaking i111 (te lImplilation of.11)PX toriat., as illustrated in Table 3-1. Lists suich as
this one. o~r suich as tite fortnat option characti'rization t abdes. (,al ditescribe' in somne detail the factors
associated %~titli a particuilar fortnal lchiiuv. Thle mannerii in whmich the technique is organized.-

4 lm~owev~er. is openl to) quest ion. .\s lia,- alreatl\ beei scvn'in ii ( th ecriediug section of this chapter.- a
partculr tviii~pc Iiabav tnan compolen ts. or 111% :. it Ina\ lita\( n'an) areas of application, or

onkN a liniiti'd itnumier. ( in~iscI' . sonic "coitllnits" are foun1d [it malt different techniqujes.
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and tothvr in wtr ft-N . It It..- ht't'n suggpste i l Wel .32) thiat J1P A tech nolog cani be organiized in1to
three 1it%(tk (for both researtc auth alppicalioti ptirposes). wheiein each Ie~el can be considered to
hawe a inmber of dlLtiwi~gi-huiit chiaracteristics. These lev els arv (1) tile li'A Systemi lewlc. (2) thlt
perfoirmtance aidh ti)nvn it Ivci. anud (3) Iliv purformuaneuI aidinga elemnent le~ ci. Vivure 3-8
illtistrates tilt convelptual inttil for thw- t\ 1w of h~ietuztoi

.JPA Systems

0>

,JPA Component

JPA Element

Figure 3-8. -Conceptual Organization of JPA Technology (Ref. 32)*

ihe, \aliit\ of tilt., couucept is recognizedt. bit tilt, three Ie~ ekprolposetl were fotuntd to Ite too
broadi to iist' as at int'ctbii for chuarat'ttrizitnuit a artietular teehtnique or format. Thie six -lexel
"'livrartliN" ot iturniat eharatwristies (discuussedt in *\V[' lii.-THl~-8:0-50. Stectionm 3) was thierefore
deltfii't. base-d onl this vonie'pt

Figu-re 3-9 illustrates luo%% use of' dli iiudletiltreth hit'rarelt\ plates tlit' format option tliaractt'r-
iization of thet Iron bit tn~iuds Ptroceuret (TAP) into a s% stmis 0unitext.

3.5 PillIKPARATIION (;UiII lNE"S

:1.5.1 SIMPIl' SPECIFICATION S. I .oiig before tilt, militar\ se-r~ ices btecame tonernedi .il
J inro~ iui ttehnical manuials or oilher nictan, tof transmitting teehiial 1 irot'dturcs, slne(i ficat 1 ills

%tvru' imilale that tonitainied rt'quiirtmt'ut ai/or giidance for thec 1)rtiip1rationt of' mnula.Tht'st

spetifitatioiis tould. as tit)N . It'- plaedt on ctontract or bt' e its t\hfi st'r~ jt. ~ organlic Ipre-paraliiin
ta paluili t% to guitit prt'parat ion. M1ost sliteifleations % ert' gt'uier al, and id little to establish thet

iiattirt' of tilt, maualut. lDiffert'etcsaniong spt'ifitatiotis Nt'rt' printarlh a furtic~iot of it'- (%I ut of
t'iuulnieitor s~stn rather tban h ti 1\t' of data.

'Reprinted by permission of the Human Factors Society.
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Short Title. TAPI

Title Trouble Analysis Procedure

Q3JPA S'ystem (*) [3 Primary Format (0) 0 Format (A) []Subordinate Format *

G~Other: Mcdi a - Micro-film storacic,~ rctiriVal

SNDENTURE =

*SAFEGUARD. ..... Safeguard System
* DS..........Maintenance Data System

40 GIF.........General Information Frame
*LIPF.........Location Information Frame
*M L ......... Preventive Maintenance List
*RPDL........Repair Parts Data List

A MPD..........Maintenance Procedure Diagrams
*0 AP ......... Adjustment. Procedure Diagrams
*CPD.........Check Procedure Diagrams
IPD ........ Inspection Procedure Diagrams

OPD. .. .. .. .Operation Procedure Diagrams
*TPD.........Test Procedure Diagrams

A M~il.........Maintenance Procedure Instructions-
*DAP.........Disassembly & Assembly Procedure
LP ......... Lubrication Procedure

A FBD.........Functional Block Diagrams
*BD.........Basic DiLagram
*IFD.........Interface Diagram
* SD.........Isolation Diagram

A W..........Wiring Diagram
A TAI II Trouble Analysis Procedure
ASD.........Schematic Diagram
*LD.........Logic Diagram
*SDND.......... 2chematic Diagramn/Non -Digital

FORMAT OPTION CHARACTERIZATION Climb" ~ Othetir

APPLICATION FP PIP LO SO

T,oubi.,ioo1ng/Pefiii isoIltvor'--

"Spftis Cow" Ma~irienwce Actio,

Operationr

USE FACTORS:

Phypeaf Citicwar Pri.ted MSiisi i Mart eecw ______ Poored Eqivieni±..2_

5i81401 channw, Viwar Audio _______Audioi'iwal -------__7 - Other ______

'IEq..ipient Eiectricei/Eiectronic il Mecinmn.eai Ottrei

Figure 3-9. -Characterization of the Trouble Analysis Procedure (TAP) Format
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Asmore specialized typ~es of data (such as checklists arid] parts breakdowns) camne Inito use, the
requtiremienits doctillit bec~i(amei more Speif~ ic to the type( of d (ata to be p~roduced. Sec tionis of

specifivatioiis. or sometimes entire (locieliits. were dedicated to suhl preparation requiiremfenits.

:1.5.2 SPECIALIZED REQUIREMENTS I)OCUMENTS. With the emeirgence of irino ati% e formats.
nlem Spec i fjeatIi oils hail to be pirepared. *\ mong thei earliest of the fornial I PA specificatiorns were
N111. -- 83302 (I. S \F). '-Job P~erformnce A\ids. Ad~ amrcdr rTvpe. for ' NAF1 Organizational Ni ainrte -

anIICC. anld NIl 1-Ni -24100 (SH1IP~S). "Svnrbolie Integrated Mtajintenrance Manuals (SIMNMX) for
S ys tcrii S arli Equipment.'' Ire(Iietly . guidIelines would1( be issued in the form of Technical Reports

(eg. AIRL -THi -73-43) or "draftt" specifications (e.g.. N1Il.-,NI-632\ \) before becoming formal
spec iIfica lions. A- forrmats became mhore comriplex . preparationi requziremnieits became nrrort, exteflsi~
anid defjitit e. wentrua1I . separate handbooks were prepared to supplemnrt tihe specifica tions. Ii
order to p~ro% ide iiiterpreti~e gmidaiwe. FExamples include:

I' F0I \1i NI11L-NI -24 100Bl: Mlilitary Specifications. F'unctionially Orien ted Nlairitetiance
Niaiiials ( FONIMN)

Ni1 Il-Il IK 242: I'i rctionaliv ()rjeuied NMain tenarnce NIanuals (FI( NI NI) WAriter s
G Iuide.

" lTI T/SIP NI Il-NI-63038: NI ilitarN Specific at ions. O rganiizat ionial or Ai iation L~nit. Direct
Sijpporl or Avia tion in Iirnediai c. ad 1 ( ;evraJ Support Niaint enani-v Technical
NIa imia Is

Nil 1.-I MK-63038-I : Technical NManuial \N riting, IHanudbook

NI11.Ill)IlK-63038-2: Technical Writing StI Iuide.

I~xamlinlatiori of Section 7 clearl\ rexeals that giideiies for riian different comllbi natioils of
((il iut IIci. rhiairicline Iei eI. aIud formual Iyv arv ax aiiahh. IfI should also Illust rate that

aI specificationi is unot a simle matter. Ob)solete specificaliouis are a partirrilar problem.
ine-c thie\ frieqientl\ sulirmix long after their tisetidneiss has (rascil.

31.6 COST FACTORS

3.6.1I ESTIMATED) COSTS. \ui (lisciision (of IPXs. ininox atix f ornmals. improi ci inainteniative
data. etc. irie% itabrIc lads to t ie topic of costs. \hn1ost without eXceptionl it oisrocliided that tie
newer- to-chiiiicie arc niorc costix thaii comieritiorial TlOs. T[his Is 1 )rolbal tru. Certainix it is true
that conlractiors- cistinniis for p~reparing at)\ of the liei4r .11As will almost alwa~ s be highe-rthan
for eiotieiitiouial doeinmentation . For vxampili. it is reported (flvf 17) that cost estimates for the
F- 15 aircraft incidfid S35 million for comnixuitorial T( s er5115 $43 miillion for JIPAs. all inicrease

41 ~of 29) p-rceril. Nlost vinnatis indivatr that tile' costs of '11) \s are- 100 j1wrlnii to 125 pwircet that of
1oimfintional diliinieitation. althotigh intch larger lwrcn (agres are not iumnsuial. Ini at least uric case.
Seek 'oInt, .111A 'ost vstimatc.s wre less than couxentional TOs (Rlef. 1I)

U111 ithi wilgenral lemuhorif. t owaril hiihir ctsfor I11P\ formats, it inderstandable that
rrg Illi mauairs a resistt toimertitig to the 'imimoatie formiats . .. OJr is it?

W arf ant I(
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3.6.2 COST EXPERIFNCE. f it a ret'i Air lForuc studyl (Ret4 50), anl attempt it) identify cost
ttrk~ers and ex\perie'ncet i~ ii T( ) rexeale' ii iia onl rarely haw fit- data been a~ ailable to make a
x alid coi pari~on of vosts. Iit one c-ast. liowe~er, a comparisoni was jiossiblv. T1he airframe TIOs for

I lie C- 130B1 aircraft . produictd in flt-e early i 950s, cost approximately $1.8 million. Airframe TOs

for tlit, C-5 in the' 1970s. produced to tite samev specification (MlI. - '-2.5098). cost approximately

S20 million. The inflation factor %-.as 1 000 percent- -for cufvetnliwlI TOs. produced b'. the( samne
co n tractor. Thev difi trential between flt-e ( -130A , for which the original C- 130 data were prep~aredI.

and flt-e (C-5 was o% er 600 pinch I. So(i c of tillis increase is certainly altrilim able to dollar inflation.

and somie it) differences in i te [%%o aircraft . Some of the( increase mutst he ascribed to the

p'reparatin~ of' more dettailedl proviediires. .'w n in conventional tiaijuals. since, page c'imint in otlher
programs has slio~k it similar. thoujgh not as greal. invireases (illustrated in Figutre 3-10).

The shiudy also adldressed tht cost utiniparisoln twh~ej comiteitional maintenance mianiuals and

'loh) (;tilde Nian uials (J( NI). Thelt, cost per p age of conw ntional inanitals is %ery difficutlt to wrify.

sice historical tdata of this t\ype are genevrallk not a~ ailahie. Contractors' estimates mnay range froin
8 100 to $200 per page. In itoil' recent airc'ra ft sistein, the co~st per page for t'tmvntional TOs

aw ragi'tJ $235. When main tenanicte niantials for certain systems of the C-5 and C -141 were c onerted

fromnt conwttial to Joh) (Guide MIaunuals. flte cost Per J ( .N page was $250 for the( C1-5 and $91
for the (C-141 . Whlile this rangre is no' t too difIferenit f ront that se'en for consetitioiial mnanulals. (t(-

mitti her fpages, for I i' C-1411 t riplt't%l it(- for the( C-5 it increased bN a fai'tor of 8.
\riotlnr ic%% f i'oiuparatiMe costs is pro\s ild bk the' experience of a major con tractor

(16-j". 33;) who has reportel\ prt'par'uI 4i er 50.000 pages of J1P.\-t~pe data. As shown lin Tabtle 3-2.
both li '' imitier of pisandt the cost pter page t-alltb expecttet to increase when *IP.Xs are
subhstituited for comniitional tiata '[le auithor of that report has, talcuhafed that. for ertainl types of

.1 P coihunatons t~' . I~s nou;lt t-o.s fItrei' (3) t inics as mu icl.

Table 3-2. - Volume/Cost Differences Between CTMs and JPAs (Adapte from Ref. 33)

Conventional Technical Manuals in Page Units X (Times) Factor

SIMMS/FOMMS MOCs Only
Category FPS-27 FPS-27 C- 141 AJPAs XM1 ITDT

Volume 1.25 3.60 1.52 3.50
Cost 1.68 1.00 1.12 0.80
Total 2.10 3.60 1.70 2.80

3.6.3 REASONS FOR INCREASED) COST OF JPA FORMATS. Some of ft, reasons for IPA
formnats cost ing motre' than theiir vtinen tional predtetessors are obviouis: Inflation has caused

tv en thing to increaste in cost,: tit' greater nuilier (if pages requ~iredl inc'reases costs; greater system

t'iiplexif yreqirvs trore' data. i"hiu'h increases c'tsts. O ther reasons may he le'ss iohliois:

*Reprinted by permission of the Human Factors Society.
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* J1P.. specificationis frequently require the conduct of task analyses to produce input data for the
JPA formuats. The cost of tII( task analysis becoines part of tII( cost of the JPA TOs. lit the past.
% lhen task analysis was cond~uctedl it was a systemn engineering requirement, and the TO program

(did not hlaw to pa% for it. (Note, liowcecr. that if' the %arious program elements are not well
coordinated, task analy sis niaN be -purchased'' twice.)

o I PA forniats miitst be especially accurate, since there is less opportunity for alternati%(e work -
arouind approaches. This requirement imposes extra preparation effort on the contractor.
inlclud(ing more tinie ill'.oked~ in validation alld verification.

@ There are rclatii cly few4 contractors who are experienced in thec preparation of J PA formats.
leadinig tocssIcredfrlann tie and higher "risk." This factor will decrease in
importance as .1PAs become more widely adop)ted.

Thec inicreased cost of IPA formats call be explained. therefore, onl the basis of increased invest-
ment in the preparation and quality assurance of impro~e d'I(ata. Is the investment cost justified?

3.6.4 LIFE CYCLE COST REDUCTIONS. Earlier in this section some examples were presented of
the potential beniefits to be realized fromi the use of various types of JPA formats. These inlcluded
reductions in training time, decreased maintenancee downtime, fewer parts utilized. and more
effectikc personnuel utilization. All of these are Inian~power all(l logistics' factors which are not part
of a programi manager s system acquisition budget for hardware. T'he significance of this can be
realized from the follow ing statement:

.. manpower and logistics are expected to comprise 71 .5 percent of the F Y 1980 DoD
bWgt. This amlounts to slightly over $100 billion. Of this, we expect manpower costs

to total $70.8 billion and training costs to be $6.1 billion. (Ref. 10.3)

From at differeint Nie1upoint:

Mlaintenance. operations. and personnel costs as showni account for anl estimated 50li of
a sy stem's total life( c% cle costs and art- projected to account for this portion in the fu ture.

* X Aid N et anmothier:

Costs of acquisition and ownership shall be established as separate cost elements and1 tranis-
hated into firin uhevi-lo -cosl and lift, cycle cost requirements for the systemn selected for

full -scale enigineerinmg dveleopmncnt. Syste'm program actions shall be e aluated against
3 these requirements w~ith the samne rigor as the evaluation of technical requirements.

(A FR 800-2. le-quisition Progrnt llageinval. Attachment 2 [ DOI) Directive -5000.21)

Ili this light. t he resistancee of' Program managers to miore costly innol atine formats is not under-
slandalule if there is a high probability of reducing the life- cycle cost of the system.
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Is ft-e inestnient worth it? In a stndh perforint-d bN Wsestinghiouse (Ref. 33). flt- results of two

J Pt effri-vtiiess. stililies were e~altiatvtd Ii at' Air Force Logistics Support Cost ( S)nodfel for

a standiardl Vsetstinighiis-d-eloped-4 radlar. The effectiveneiss 61aa are- shown in Tables 3-3 and 3-4.
U' hen flte lata were enteredl in thle I SC model,1 for a 14 -year life i-de . it was projecte(l that all

0% erall I I perven t cost sm~ings (almo sst S3 million) wotilI rt-silt (as shlowni in Table 3-5). This was-
for a radlar s% stern that required rela ti%( I lit tie traiing to begiii wi lb.

Table 3-3.-AN/A WG-1O MDCs (Ref. 33) * Table 34. -C- 14 1A P/MO Study Results
(Ref. 33V

Percentage
ts Reduction Obtainable: Percenltage

False LRU Removal .............. 65 Results Indicate Job Performance Aids:
Mean Fault Isolation Time .... 32.6 e Reduce Search and Retrieval
MTTR...................... 18.2 Time......... 50
Maintenance Actions/On-Line 9 Reduce Error Rate . .... 75

Period (2 Squadrons).......... 21.7 e Reduce Spares Demand ... 30
Attempts to I solate a F aulIt .... 36 9 Reduce Manpower Demands ... 35
Maintenance Man Hrs./Month 9 Reduce Time in Training . .. 25

(F4J FlIeet)................. 35
Spares Cost/Month (F4J Fleet) ... 46 These Results Yield an Overall MTTR Reduction of

e Increases Obtainable:40

Sorties/Day
(11 Squadron - 12 A/C)..........5

Table 3-5. -LSC Model Summary (Ref. 33)
(All Dollars are 000)

P R-1L" Off n n- T -

: I '. s-lL' I~* Trn bl.bc .. A.&-

Conventiwai TV 4s) 8474 i 760 406 4397 4711 5624 134 ?738 27 144 930043

JPA IS) 5931 1232 263 28541 3297 55624 .100 5214 24419 540613

Pm.~Iclarn" -30 -30 -35 -3% 3 0 -25 -300 -11

A similar, but (!sell more impressiv.e. conclusioni was reaclle~l in anl Air War oleereport
(Ref. 10(LI). It was calculate(l that in ft-e C-I 41 .. fleet alone, after the insesiment iii irnpro~t ed dtia
was written off, a 523.23 millioni sa%.ing in truining costs wouild Iw realizedl o~cr a six-v ear period hIn
the list, of 1PM-.

It will be upj to the TON Mantager to encourage the SP() Mianager to recognize thle life cycle cost
significance of innovative job) performance aidIs, and( to niake fte right format selerction detcision
to ensuire that such savings van lbe realizedI.

*Reprinted by permission of the Human Factors Society.
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SEhCTION 4. JOB PE:RFORMANCE All) CONCE;PTS AND) TECHNIQUES

4.1 INTRODUICTION

Thei tables- that comnpris.e tli-sectioti are liastd (ill a siirme of proposed andl/or promoted job
perf riiaiwe ali& c4ltilelt'l to idenrik cy andlidate .11'%s for inclusion in this technical report. The
tablaar doctimnttat ion of the' scrleiing procelss prooide.s basic inforinationi about vach technique.
..... 4iort mdl full title. the (irigiiils or sponisors of l ni t-l'(lod. its basic charai'teristics, and its

(Il.e l4)illent st atus. %%hille ti - list ilig Ina% not incuid' tiull potential I P Xs. andl maN contain errors of
[)(Pill ornlissim)i aiiil comiijsslin. it is bawd'( oil tihe best infrormiation~a mailable at the timev of tihe

Thel~~ 1 listil 1 inludihed here to str-mv as, a quiick reference to tvciniques that the ro)
SjIi'ci allst mla field li 4liltracttor loctiniviation or iii tihe ri'scarch literatuire.

4.2 LEGENDl A~ND NOTEKS

l'iie 'I i ) II A s1 .i"t-genrailk. the coniinimiI iislll acronm u or abobrev jatio found in tile
literatitre. U lien 114)114 ex i..te. a SI l( )lI ITL %,,as arbitrarily d eriwd f1romn the title or description
of 111c' tl11hi j414'.

*l't(.11 \R~ \t lii co-.,llpu -iur 11 a quick rferent-c ito the irnpllrtait attributes of the tech-
I 111~41114 % ith roespect to the oibjecti~l's of this ipr4)jett. 'nite iasis of1 comfparisoni is thle ''conentional-

or -taiiularul' iaitiiatic, miiial.

0* V f? \1 %'I*: Tli (cclfue has signhifivant iafe.riti r,'11tl Ito lorinat or
cllivt1ilt. '.g.. the t\ it-' of iiiitlriall included. the Illtaimer 411 orgaimatioll.

(Eig. mforlc. l gra hiii~p or -4)01 or inetoiniiaaulfjl.lc

* hl.I-M lIt 11w4 b-c4illuu14 141w. lii igllllmit iiharantiristics ro-latetl to tile produiction

ofi procl'llir4il 41414 mid4 or lleIi%er\ of tile- dlta to the iiser lei till' field&

0 1111. 14-ch~uii'iitl- toa trize perphra t or iitImiili ctv~tpen o.igo

I 1 i~~~rolvliw, m11i~) pr 414d ,iruction fr lclrrf'lti4 acttioni.

4 *~~~ iTH \1\\ t li tf-li11llid" "a igiitfiviit lilaraltl'ristics re'lated4 t4o till tralininlg of

1 il~~~~pr.ol li) l it.'iomiii -kiheillc li th olil'rationu or inaiilteiiaulc' of s~ stt'iut

aro iiim ci.vUirliIi lsr o ril(.T

--jA1
_m



ThIle tliaraettristic iii this colun is ,M ipiiciant. but niot dloinuant.

D I'll# tcaratferisfic ill Ifil coliimx is the dominjiant. or (Iistimmguihing, attribuLte of' the

Th I C hiaracttrlst ii i is ttiliini i iiiferretf bidi has nlot bvien i nimed.

T hi thIfI11iijiits listedI litre hIme been' iincludedi ill other listing~s as~ attial or potenitial
meltftods tfor iniprminlg the toticit ot' iiiairiteiaue antd repair atti~lficst. Inclusion it] tis~
list i not intendtrd to~ sutibtalitiate all% claimsi of* value. Principal souirces were Refierences 2.
/1. 12. /.;. 11. amnd 18.

Field Tet: t 1 ificattitli,): lintrit- ili Ilitst t4lulinis art biasedtil k)1 giiin avl(bii v of'
btasic descripitions1 (it'ftit ttt'himiii. hardl data f'rom testing
andt or actual i1-i*. antd specifitationsr or other prtIparatiOli
till t1t1chnot-. fleit ata wert' nomt neit.sarih ri-viewtd Mn

NI)Ex Kplauiafor notes art Ill imincirlal ortltr immuledfiattl\
ft iltt'~ hg l atit,.
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29. P liat if gl'ar lii f tIg rth tiataa liltlt' v t'
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5.\rmn* New L ook (AN LI) is Part of ITDT. applies to r[m portion; more, recenit terminology is
Iser O )rienited Tchnical Nian ial.''

58. SDI)i seems to he related to Sill).

59. ; N NI and ( AN arve quik alent. but 1)rtpartel to differetit specificationls.

60. MN includte biothi froub lesbmnding, and( non -tr()ubiesbooting proten irvs.

61. NIL.Nim II ncludes ( )icT(S and Ni I( R ) N 1' I

62. Proprietar\ In terest claimed.

63. (Compatible i th man% ditle-ren t formats.

64. Microfiche or miiicrofilm rea(Icr/priniter.

65. (:an he uised for A' & 11 awnalses. ats well as for conduct of main tenance.

66. Priinaril\ anl operator s mnanutal.

67. \ '[Ni acqutisition aind managemtent S\ stem, not1 a .PAtechiquelo.

68. 111 N1( andI .11 P t re the samne method according to some atithors.

69). C oncep1 t only accordling to most recent a~ailable data.

70. kccording to some~l authors. It kN N\(; \T me ians Block AssembI\ Niainttinice Groulp
ksst'il T) ron leshtootiliI-.

71 . Spec ifitalk for trotuIblesh ootingt, pritte circuit boards.

72. \NIPS v as dtc tloped t) stippleItmenit OWNIT.

73. Spec ifications retercnciig Nrtn\ *"Ne~k Look' la,,c [Itecui (haniged. deletinga such reference.

74. lst tdata fo)r Sill) is 1)rtdbbl\ applicable to SMIN.

76. Se Note #2.

77. \ comp~ontent tf' thet I NI (I ) format tt'cluiiquit.

78. This teclminiu Is anl tarI\ %trsion of NiI)C.

79. N tt) oieotit of thet It \\I V( \T fIornmattthtqt.

It I. The \\ iring D~iagramns Niattual ( I)N c rtdittd tt bt Nir Forte bttause it isa specific folrmat

ill tIhc L S N\IV s sqitItI. It i - sttitiiiis vallt t a\ Niritig D~ata iatial. Ariuiv and( Na\ \ techinical
mtm~utals al'o iItworpotratt \% irilg dliagramuis.

82. NoI t andboot~lk canilit Nob a Jt)b petrformanceit aid Itthnique.

83. Ntt a mIIadlook canidtatt: No :-itititanb forniat-rtlated cha~racteristics.

84 NtI t a ~itblitk taniitidatt I ustiflititu destripilc tdata a~ailablt.

815. Not a I lantlbook candiulate: I usulfitliut ild/ttst t\ 1 nrimetual data amailale.

-~ 16. Ntd a HIandubook tandtidalt: No prtFcrafion giiiutinets/sl)(itifit-atioiis m~ailable.
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SECTION.5. FORMAT TEM1 AND) EVALUATIO)N

5.11 INTRODUlCTION%

i'iii -irtitniM V. iiftviidtd Ill pirmitt,11 itfh lrll-lt ifil~Illsjll ()t tirtnat t'st atid vw halm

pwuI tafa. midtai patiniit it tiit h t 'P Slttli. Ito thetecim tr-that atil dcitritili -l t f flit11

5.2.1 daa N C ll-aSIl) QIc lB 14)cl1 i'Ill N Secilis S. ap i-c i tic inar litui nd -tniu i- (lit'
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Table 5- 1.-Experimental Comparisons of Innovative Job Aids
Versus Conventional Documentation (Ref. 17)

Concept oYear E quipment Results Remarksn! t er E'prrSubjects

FORECAST 1958 Anti Arci itt Fire 37 Equivalent performance 60% less training time
I Control System

1959 Anti A,rcraft Fire 16 40% improvement in performance. 50% less traininj time
Control System Stat. signif.

1963 LORAN 98 Three times more faults identifed. Same training time
Stat. signif.

JOBTRAIN 1962 Comm. Equip. 39 Equiv. performance 50"k, less training time

MAINTRAIN 1963 NIKE AJAX Radar 16 42% more malfunction found in 10% level of confidence
41% less time was used

SYMPTOM 1964 HAWK Radar 84 80, vs. 40% isolation of faults. Experimental group was
COLLEC Stat. signif. higher ir aptitude
TION

NIKE X MDS 1964 Target trackrrg 15 Programmed Tnaterial superior to Results were a mixture of

(A VIS) radar conventional. Visual-only mode 27% content and mode of
nore effective. Programmed TM 19% presentation
more effective. Signif.

SIMMS 1964 Radar 42 SIMMS gp. performed at 96%,
controls at 70%

1971 SRC-20 Radio 178 Low trained grp. better with SIMMS Study was poorly designed
high trained group better with and executed

conventional

BFIC 1966 Electronic Modules 80 Exper. group performed in 1/3 the High and low exper. and
time and made 1/5 the errors, aptitude groups were
Stat. signif. matched

PIMO 1968 C141A 36 Apprentices performed non-trouble- Only experienced technicians

shooting tasks error free. Experienced did troubleshooting
technicians did troubleshooting in 11%
less time and with 1/5 the errors.
Stat. signif.

Fully 1968 Maintenance Task 61 High School students performed Dubious assumptions made
Proced. I similar to exper. technicians to justify performance
Trouble.

shooting
JPA's

British 1969 Nay. Equip. 5 Ave. diagnosis time fell from 90 to No statistical treatment
Algorithm 31 minutes reported

Non-trouble 1970 F 4J 52 Inexper. technicians using guides Exper. personnel also did
shooting performed 30% better than exper. better than guides
JPA's I using manual. Stat. signif.

Fully 1971 UH-1H Helicopter 90 USAF technicians better with JPA's Study not published. No
Proced. JPA's I than TM's. Apprentices better with statistical significance ind-

* Maintenance JPA's than experienced techncians cated in summary. Original
Dependency were with TM's. MDC's were inferior aids full of errors
Charts to JPA's and TM's.

VNAF experienced technicians per-
formed equally well with all aids,

- apprentices did better with JPA, out-
'performing experienced technicians.

SAFEGUARD 1972 Radar Return 13 Technician performance not signif. Procedure used to specify
MDS Phase I Generator diff. from test standards, standards was questionable

4four test

Non-Trouble 1972 Mobile electric 26 Inexperienced made no more errors. JPA's had to be validated
J shooting JPA's power plant before test could proceed

I11
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5.2.3 APIPLIC %TI()N TO( OPIKR H IO\ %LI PRO( \NI ~S. \, lIii- ft ltvptfti l~l i llh -traI-.

*trl progra II'I' 'ltN 1 t tillS fac I H I ItM t [S In- I )t 1r Ica I it H proVI i_-) rainh ( e. lil4.

pa3. ra ' I It, I) v~pIa I' & m I'.HS S M I .\ lHI SI I M I III 1 I OFt I Il-II I Ill-T 1a *IIpJA -I r

\% I( 10(-Jrx. 94. I7) i lt aj t I Ic j l a~ It tt I S I i ittr lll 11 it I~ I I ) Iatitl i wur it. )rtthlit~
it I iIId h 1-I III4I ii 1 iIII II I - 1 l--tIIIIIIi - I tIIII. a d m

iv i t t I-- tI ( il I\ilIIaIIII a4-IIi %i, II) n - t m a til

4' t- -tII/ ,1 l -I , c I lf 1411 I .- 1 0 f n ld ' n
c~im li io lll T ( I'lr t ll I I '1-4f- ft (R .ts Io.1 1 l~(Il (II h )I. A l ti -, I it11IftI

I f I -I f t t1411 1 11 A d -1 11 1 1 1 f l IIII- Iil ' I( III.( II III 4 1. -IIIi ) t ,IIII I.



UU



Comparative Effectiveness of Various IMG& I for Currently, there are no hard data which indicate the
Highly Trained and/or Experienced Personnel relative effectiveness between FPJPA and FORECAST

aids for reducing entry training requirements. However,

Thie tomiatovi tIIid dalI. [r iviesed by lhe vaitous anr analyses of each technology or concept based on con-
'.t~d.~ rliir'iedinT~i~or 2 ,ait,' The tiIoVlwmih sideration of the developmental requirements including,wdw setwme ... Tah - 2task Identification and analyses products ITI&A), contenttectiveiiess iel,itioiishitjs tot, IMGl Mviren used Oy hiIqh and format indicates that the FPJPA technology requires

,I'neei 1iiiil 0i 'sprieced peo,ol
the user to store and recall less guidance and informat Ion

,, T S I-,ik for task perfurmnance than the other technologies or con-
celits thus reducing the task training requirements for

I I f 'JPA T MM eintry, as w~ell as experienced personnel. Expressed ,n

S I'kother termrs, the FPJPA technology relegates more main-
tenance q~uidance and information to the "book "and less

I 'JI'A -i ,II'Ii L I tA - TM rII o tie hed" than do other technologies or concepts.

1 0." fi LA', t MIM CorniasO on the basis of like analyses, the comparative
poui'nti~il oi the applicable technologies for reducing

Af S:MS T1M i-riy tira iinq timne and for increasing the mainteiianrce

Mi,- ~ ~ *r~. 'licienii -ot first enlistment personnel is indicated as

W!,- us i iI ih,- o I'liii 0iiIi s'irii [fiii 'roil IS

I) io- idit iro ,due'd spar'-, liii!' - w-' 'iirii'' i,- f o r I S tas ks
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a.~ ~ ~ ~ ~~1 Ih rgnl .I l 'I* '.. both trt)11h151i4)4tiig janl n I.r4)1l)14'simtl. wirc % irttuall

mmilsale, prlmarilN bvca'i'ah, of' maiiN error ' li Ilic data. Sati4aclor% residsl1 were oblii

xv ihli the I s U, sliijei'ts 0Id% af'ter mtakitia v Wiioii .3 of th i( no-rotilvt.io4ilg lIJIP '4.
Thei indlex to lihc .11 P\ %,,a 110t1 lisdbie.

1). 0n eighlt iioil-riile..Iootiig task,-. e\pric'11e4'4I S I pvr~tonnll completed 883 periel~t of'

tite ta-ks %% hlei ti-lig 'I'\I. and 92 pe4rcenlt %%ibli wiig Rve uiut .3 l'I.IlP\ V .irri's)oiling dla

f'or I \F! appr4Irtive- '.-re 08 pinelit and 95 144'r-t'it. For1 114 icc'4. flit- ilala vo're 33 ler-

JltisiouNll I mnid 2 IT,1 P '4. 4%rv tl-id.) \1 1 trc'l lee-c u'-ilig Rt' Isiwn .; lI'11 '4 penoniit'd al-

apiit t it

01itl1k itt XI i .i 14iI - ' \ii'- ii cd I 'I 4lit I, v 444ot 4i41' ()ill 1144' ir444 i I'.Iltii Iaofk-.

fr'44,1 m ( 4 ,. '4.I "\ (fi all t t , iltlt-' tIlltI 4 c \ lol '\I'i 'l t'41 111 IiI4d i i thith withl 4

(hr Ii I' Hit 1.11111 /%,I vstt)43 itI I'4 il Il r ditt.1 w l It '4 tt14444. t'I4 lon 1441'it( 'r 4'vIo t 141114 41 '4\.

pltil 4i-Itt) tt( 11 t h T Ii. liicc14 -lt 'iti- 1. Il otti 4-1t' j, l4/ t 111l4r itlof ittit 4444 ibl114'I 1441141
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.~.i "PJXND) FP'lA: RViSIiLTS M' AIV/FI1JPA 1IIMONSTRATION (Ref. 80).
a. ltiitl\%l,, the 4 %% t't' traiing luw 'rai. flit, tiaijiti-' 1rfotic'nI 14 mlainltenancet 1ptiltiid-.

iIIIdI 1%%r iliko i-lrlt l t h-i-c 1111 ii t ititipliti ltIi' pr yiril i Nhit rlailiig 1
it il itititi I t av ml't iiilIrlllm \t me I A cl v -cm peclil i l\ t

Iitillit't itt liii' lil' t oil w iiit (i vt.T %)o'te trp al1 ln c ec ca c

ma\Ti ~h I'm ivD i [C~ ONIv Mil )( not 1,9. 0).'i c imp t tdx prgt raltdi ti'll Ilanilin1(4~

( 4() 0i hir ill I fi'alt lit u.')

1). \ ih al (Tabl 5-maison- ofi TA-il~hon' L ~ oivn thAe andne TOe et

Inepeieced i -i s Organizaionlc(0)i-ct~ (8. 772.IISIVO iilin r(0.lc
ill Ilallal(I~ t In\( ~:ter e i e til' 88.8()u~~ 60.6(Iiw vla c i er rs(

Throug 6 th s 0nll~ h)) i100 700 - 100Iiha)Ii(I.fiilt i-)clc t..Iud elrta

trc~iter -((I 1111 IailiI. M 1))I) iliv ilil 195li.4 89.4 60.6i- c tlc if l~

Over lvlvc 6%& monthsl-ill 0 l'11cil 958 9581-liitlI 100i)N'& beto oiIIee1
30~5. 87.8~ 78.8leltll-l(f~~c" )1)c ip~~i m w

No (?(w dataon colctd

il, level LT i d notco t in ctI pmcporitals.lt-rio v a (IrII(( tuk- h \ rc el(

-1110001k~~~~~~~~~ an.\ 2:m1vciiol ton ro,

li h a,(v i a- lt w ItIIa~iLII % n oN- m lei m lik %~r f

i gher qiihS thl) 4 w Il"la tt i n I



autik. 'Hltts (data art tx prtMstil ini irito- II I lit a~ ragil nitmilwrt ()I' Lillllttt -- r\ -iart part-. llv~ 1)1t

Table 5-4. -Comparison of FPTA, L TTA, and TO

in Terms of Spare Part Used (Refs. 19, 94)

Experience Types of Dot a

of Maintenance FT TAT
Subjects Level

0 1 0 1 0

Inexperienced 0 .77 1.00
11.44 2.22

Experience 0 .13 .25 .53
11.03 .94 1.86

Talpl,. ~ ~ abl 5-5 -Cma5o of111 Cost ExIIperII-1114 Inced 11VItll1(11 114

forII\ I) the AN i \PN l47anN IS~5 Refs. 19, 94

i~nn lar o tLel Deelpmen ofTTA ad L TTrw

Otgartzdtui (0) 14,451 7,593 6,858

Intewlnedlat (1) 164,680 1 11.076 53,604

Tu'l179,131 118.669 60.462

I Ii - % I

I 1 1 1 1 t

I~ ~ ~ - II II I 1 0 1 111

A -,

. - .,



\1 ca tt u I'm-t ii.ict2 lt tit ti- %,i/tilt I. (ogiA f/c (iw tquiild ts f( i \I-' ~ H ") ic h i u f nt s. (~il ici
hasi dectiit Iit i f% ) t'iE''t l ' ill(ifit'- I i i V 1 B Isit'll Iiifi' is i fli e''lolIii sl il i lst a
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c 'l'idc.'t' tlInt lcron/ti11 jImItljt i I'm. i mvn.n (I'!If / c 11 r lortti o l() il t' ic ntnt'iljt c ii j(innl. (t o

Irtill f(It. id I '~zho t, tttI i tf /1 --c am .' tol till 1)582 11 (l trot la ti s i .5. S i la 8.6 1bS6 .46 p tttifill sat' it'.'

/11(1. hiil -l o t 1 Iv d' sol Il ttIor o 1 T 1. ''l-f lm n t u k o iatc rm

mv pv ~ lv qlp r!m lll 1diac ha kll p r~llil w l'wncl iitl b ttr sII125V T

fit \pcri m d -l bj .. f(ofil d llI rv a 1 IIc d I ( ifI c -w i -t (singFPT k ha w en w-11
LTT A 114. 11 . pt-ro-cit llmrc (BB.91, .81( ). i tt eIl\e .2 . e ~



If. Numbf.l. oj hu 1, 1 "(! ( cr I'abb. A I- c%% cr park w -rc inum-n-OIN rclilaced wlivii

F I 'T \ , %% vrc I i ,, ( I I I i ill i I if I i L TT n - (I v d. I I I o t, I - I -r. tl I( - (I 'I ITvn -ii ct - I I( )I ta t I A ical I\
It.

C. TIII I 1. 1 o Tri III/d, "\/1 , ml A- CF.\ lit Ilc I it Ilic t lmc - I (-(Ili ircd h i Ir(mbIc:dIoOI

lj iw. FPT \ and LTT

>I\ nlmllll , m IvSs vXpent-lict, I- PT 11"j, T(

it . Prop(l t I ( 1 11 11 1 / 'I o fil, -111 1 )11 1 d t I it I d 0 : i TI -I h I 114 la I I I I h I I il I I i\ In fill lll
I I X I to rl( -I I t. T( I it I d I I t I'l I I I i ()Iil lu all I il' Ow pr(ilplcni ill Iliv w -aniza I lewl,
r( -ga r( I s!. 4 d' tlic I it - I I I if I I I I I I I ( 0\% t.\ cl . t'i or lilt- liltcl-IlItAlatt, Iv\ "I (lit, vv -IIIL- \% I.n.

hill differcii t I'liew Icchnlclmi - % cre a h1c I to 95A 1wri-ciii and 89.4 pci-cclit Ill'
Ili(- llroblcm %\ i0i FPT \ . imd 111, V_ rr p( vt1%I.l\ . PcIful-Illaill-c % I I I I Illf. TO W&. -i'g,
illl*l(.;Illll\ Immi-cr. %% 1111 ()III\ OWO pf-Iccli 1 4 11' 1110 - p[ '16 f.d.

1). \wtdwr ill Parl- I Nrd ( cc TaIllf. ' "11 1'1(
. I, I imll.\ pm-k %vcrc Ili( (pi-rc( lk

wplaccd livii FPT \ (O.M ) Or ITT \ (0.09 rt , (icd thiii, %dicii T() - 1 .511) w -rc ii vfl.

Ttim, /I) Frmdllc llmd. Tr( 111111rin 14 dm:-, pf'144)[111,111cc %%il- '1"1111,14 illltk ill (Ill- (11-jilli
zillimlill Iv\cI %%ith Ilic T( 10 IIIlllIlIc ) thall %%IIIl cillicr Ill, 1 11*1 1 for I'TT
(28. 1 mimill-). IIo%%c\cr, thl I'Miling I rc\cr vd hot I Ilc lr\cl. fill- tl -c oil'
ITT \ (30.8 tillimb-) (if !, F I' \- (34.8 I-c-Illb-11 lit
thall tlic ww (01' T() (59 9 11111111tc-).

\1wr thim i\ inmilh c\pcrWii4 c JTT ITT TM

if. Propm-liwi 0 ProlplrmN cd (scc Tillolc 3). Thr 111.1-1,11(pil fol, prtililvlll h\ Ilic
I I I I ) n - I -\ III - r if I I I -t -I I I , -I I I I If 'fit t k v, I- C * c fll( k il t I I % I - - ii I , i% - I I i I I, -I t I )I. 111 1111 -1 1 ) f i I I I I I I i -I il I ;

I% I t I I I I -- I I I it I I I I I I n I I I I \ of 1, 14 , I I 1 .1 -. t I I I I \ I \ t . I I i I I 1 1 14 11 _. I I it I t I I I I I) 111-4 - c ric licc I I

I I - 1 -11 1 it I -la I I- I it r r I I I I I I -t t r %% I t I I ( I I I - t a I I I I I I I I - I \ I it - r I - 11 4 -I - I -I I -I a I I I I -

r I N I I I I z a I I I ) I I it it - n I I I I it I rt A r I -I -I I r I o I

100 locri-cril hor T( \1 Ilic Ifilcrilic(liati. Ic\d Ow pn)pm tioii w -rc 95. 1 pri-cciii (FPT
87.8 pt-ri-ciil (111' and 78.8 pri-rctil (P ) ).

b. \ it lit I'l -r ).t / 'firr, I st'd ( f -I - Til 111 1 5 1 ). '1114. 1 it I III k -r 4 d, 1) a rl , I I wd I I w Ili , I-, -u\ pcr Iv nvc,
t vch lilt -lit Il- \N il I , ",I) I lid I\ Ilic 'allic il , I'm Ow lv . _rmip. F(or the cmillpill'.41
I I I it I t I I I , I I it I I 1 .1 . 11,1.1- OW IlIcall part- litilltati(wit va 0.70 (VPT 0.01 (111' \). and 0.71t

Ffmc /If ant dift'vi-clicc ill lllllv \Ncvc I'mind I'm VPT \ . ITT \ .and

T( dil'I'Cren, c 1 , ill fim il. ()1, 1111, T( ) I'll[. or"allizallmlill lq.\I.l pr(dilcili-

mid Ill laml. (d, Ilic FPT \ and ITT \ lor InIcritic4lialc lc\vI pr(dolvivi,. 'I'll(- ruvan 11111", 111
Ill i II I I I c- . I I I it- 4 wia 111 za I I I ma I If 1 -1 1% erc 3 7. 1 FI 'T ). 3( ).2 1 TT ). an 11 2( ).41 (TO ). \ I I I it
i I) Iv r lilt .111 it 14 - If % (.1 1114 I I II if -. I I I Ili I n I I it cro 35.2 FI 'T 39. 1 1 TT n (1 .10. 7 (TO

illlflv Im% ard dala I\ It(.-

ITI, 11-rd If, lllcil llrv I hc allilljdv 14 IIIc W( 111114 lmilrd ca( 11 I\ Ili, (11
ITT prOcl.l.rd If.\ all I'm- all Icki-l- .11 Illa In If-11,111f.c. 1.11, %\crr illc w(.111111
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s-Insis of all .ssljecb for all IN pes of ma itlalfc. I-or s-xpc-rssssss- irsoi ti lt TO 'X. was- the

les--.t p rsfs rrsil l\~ of sI cinisal dlata. liatiisgs ofilt- TOi']' for iss1cts-rsdiatt. ls'xs] saintenisct
~%s'rs s'"pt'salhl% i Im. \jifsrt'tii tsI15555siatis thuno Isi 555. and %Ncrs' riot i1555tiotit't aboot. T10 .

5.3.6 JOB G~L ID)ES. I"PTA. uTTA, AND) TO: IKSU.LTS OF" JOB GUIDE SURVEY ON USER
ACCIKIPTANC.F. AND) USABILITY (Refs. 3, /9. 100, 1/1). \'. part its t chnsuical ordeir improxe-
isss-it psrograms. tlts \Ir Fosrce r's't-'sst1N irss-sss-s' ans imsprime s'u s tcsnio sit chnical data for

sssislsssasss'of [lit C-141I airscraft. Ins ass e'xpesrimetntal piograms (ResfI. 19. 10(H) condticted prior to
the' prs-sstrc'si'sstl decisionl. ass Insitiatl as'sssu('tt oif tIlc Ivo~c of u acs'Iptalilitx sit ViPTAs. l.TTA,,.
ands T, % tsuinc. tie rcsutt of %o Isish arc illustrated'll ligsrcr 5-2

\similar s'~alitations %kas ct-ssstss-te's. at at later slats'. vdiss-s Jsot) kid Manual (.I(; M) and Logic
TIcs' Trb'IslssstinY \Id" (Ill'\) cri inspls'tsstt' for fit(' (C-141 (h.lsS. .3, /1)/ ). The dlata
incslilds .lob (;(I ssids l ak (.l( , I). Lssgis Iris' TrirsuIvitotisIg \i&l 01I'k ). andsi spporting
sdita * smits largs'-.s-ls. sspiiratisstsal lsa'ik. It hsadi Iii's-st 'abslis's that (ti' uIs of l1( \Is andi I.T'1A,

s-slsl iprssms ssaillts-isasss-c cl'fici-sss-, (/scfs. 19. 91)). IIos%s'vsr. it was riot knovms how well file new

jiroce-trali/s's slala % moslil he as's-ptssI b\ ths ussers sor what p~robsles's wosils be enscountered ill
I ilspls'rsss'IsIll,, andi ss'bs tis laa its ass sutssratisusal s'smironinssias. Thess ttid\l dsvi(rilb('s ils thsce
rvs1ssrt - \\a- dcssignvs'l tos sohstasiisas-l tss this-ci' ivsstjssss,. \\hssrs'a! thec prs'ior s.tud( was ass
s-\155rinics'stal s'~alssatjssss tlil- tsl~l\ \a- to sls'ts'rnsisss' itc as-s-cjsalillif ands ssssussidn s of Ihit'aiss toi

Thi' (141 juls isiis iT)- s-cri p wiss-ss-srsh t. thes \F. v.t asat o it ss-lsis-al Orsder Irnproms-
issisi hIrsgrams. Thes sdata \% s-sc prursshs-il sssshsr sistract bs \ \\t-tnJiiosv- ( lsorjoratios its acco'(rd~ance-
\ itls it sssssslfis'I \s'r',ius ofl \111,.\1-88(tO\. Thei msilitar\ sspecifications. %III.-'I-38800A. voas

sssllis'ic 10\ ftis asluitimis (1if tils- rs'slssincssst fsor at task asah s liis rt-tuis-s'sost \%as Inceluded to
its-its- thsat all tav-k- \ss-s' jsls'stfis's ands that tlici 1 ross'dtrs dc5ls5'ohis's w('5 as-trati and1( eflectks.
I'lss rcs'slsu i-irsss %\- its Icis-sI at tlss ss'sjssst oif tlis uising commssansd. \1ili1tr\ Airlift Cbommsandl

\1i \C ). \%l fit (- tis' -sss-srrs'ssss oif tiss prcuin ats'sss\ . Varner Hollins \ir Loistis Censter. Ge'orgia.
( is- I'CatkircS' sit dici isi giils- s-ussras-t ists-lilsiss a ~irrasstx sis lict dhata . comps~le'te constractor

asis-- - to) tilt- airs-rail. ansd 10 pi-OJsrs-s't -'hdon \alitlaljoss ands \s'rifis-atsss oif tlts- slata. It is feclt
tisat tlss--s fs-atssrs'- tso-tls-r \%[it at tlsossgh task ansalvis hasd a pussitke -Issflssssc-c ous tilt- qusalit\ of

Its asllto as ~ ta-k ansal\ -itras-toss assess. to tiss' s'sfssijssssss. asns 100( pscsst 'Iash-s'
s-ri fis-at isi ;ssssl iii isla lii \IlIB 1. bIssI t iss thsat at trails-oftfis s's-ris trainsing ansi tise jobi gusisi

s-ssxsrid- assss. a s-s-v a, -- sss'st pro - addhil -gssfis-astI\ tos Ilis s-ossshslus- ands accssrav\ of the

siata. l16-sssrsssss'sssh-s lsrsuss'slr- sssa\ bIssfiiild Its RI1b'rs', 20).

tIpprssss 11 : fI tsr~ is' -. fdlsvrs'titis msid qmsss-Iltissalrs'- %'rs si-s-s tso v~aissats- thcs acss-sptassct anid

ss-alsihit% (sf lis sss rctss-sniial da~ta. D ata %%s'rs colslecsteds lit thrsee phIsiss. Ibsfore Impsjlemesntatiosn of

[lics is'\% sdata. -lsssrtl\ afts' impssisls'satissis aisd apprommissats'h 6 tis 8 mtsstls aftser imllcn r'ssa-

- I tisiss01. Its Plsa-' I (apshrom InssAt-\ 3 stsi is-isfsssm sllsssstsiss.ist'ci~ - s5Isstnatlii andsi a
* ~~~~~~~Il l sjss-, isssssairs- \%vrs- sssi tso tslsamit a ss'-ssrs' oif lit( aftusds'- sit' ts'sIsiiass toiwardh fIss' s of

\tuissl.-ssn isp"''tI Iis)-risssiisu \Liaiidl \t-It , iw~srasl \inr~t-r Vakss~I WI \). ands V Wiit iaslzrasi Malsiss~l-
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Extremely
useulF

Some F
help

useful FPTA LTTA FPTA LTTA FPTA LTTA

Cockpit Bench to Subassembly
level Subassembly' to component

level level

a. Opinions expressed by apprentice technicians about
the usefulness of FPTA or LTTA as a troubleshooting aid.

Extremely
Useful

Some
help

Not _._J

usfl FPTA LTTA TO FPTA LT-TA TO FPTA LT-TA TO

Cockpit Bench to Subassembly
level subassembly to component

level level

b. Opinions expressed by experienced technicians about
the usefulness of FPTA, LTTA. or TO as a troubleshooting aid.

Figure 5-2. - Results of Comparative Evaluation of the Perceived Usefulness
of Three Troubleshooting Aids (Ref. 100)
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lprocc't'ti1ltt' Iei'tiiij data11 ad it 144% %ellt~t t t'\ expetedtt to like' 4in1g Io'lic I - a441 nd 'I
lit Ph~ 11 (0 to 8 %%vv4k, after implementation114441). olbscr%atjon4, a4nd4 4#4lcr~ 4ws vlec 434ti- to idcltIif

attiltilt'> Itmsait 1u-s' of tilt, 44t'% technicaV1l dlata. 14lit as Ill (6i lto 81 moti . afte4r 144inipicnit14t4ion4).

4444'iit'% o to4~w'4%aon mill44 a4 37, AitcIll1 qusinar %%crc w-edi to 4144'1451r4 14544 attii'de. lou%aru l it-

The~,js ofi t'~l> the114 iinttr~iot'%s. obsv-tr\ Iltin'. and44 (Iti44'Si44411ir4s inditcdtt( that tilt-

rv4."4'l444t 144 cillg 444'%a . t'44't44441tred. 1144 nk41% techn444il data4 144 ~~lgnr11II cosidered'I't to be

51414tr14r to thet 14Tecnl ( )rtlvr- that tIlt'\ repltaced4I lodeit 5- linmtst4t woimt' UO (Ad~ll~' tnfrt'm)u44t

4t lt Ow 't44144r'

Svrlt41 114414W" %%orv iiifi1jl 114141 had44 411114 a4 jl~hIm or a1 n4'lyal' ef'llt on4 Ow4 dt'4'l1114i1
and44 44"illi\l of1 tilt, data11. Fi'alo-t hat11. 14144 14 pot'it effetct on4 acvctanctc4tt and14 nsablitiI int clde:
-Itizc of tt the la rill() tic int 14'r444tion. - t.rr1444/411to ill' ma4t'riaki. usei of1 ilhii~ratitun,. andt
titlI4'14l pre'4sentt14ion of iwfruct444't, N4'glllt' fac41444 affec'tingI acceptance and 141 [Isilit\ inluded14'

rvti .j-1444 iv I hange. vrrrist lilt dat'a1111. rt'414144'144'4t! to umst muort' than tonet \ot14441t lttrsomvii'j4)1 s.

inadeqate4414 1trtt\i iow4 fil.i At44iI4g till. data. 4'1 rnI Ittiji diff4cu't in loatn prcvur .an

implementation4 114 1444i4tw41

\ flurnb4
1

44' of ptrobIlem4, Iltit' t'14 4t44 414' 4 't ini in444ciit4l I i44g Ilte 41141. 4 14414'lttlg ni ic'l4
impact44 444 Ii ttI144tt til-acia .o ill.ta141. i144'5 probltems rc'5141tcd( prinliaril\ froti poor cojminnn1441ia1io)

4-gard4'i44, %% 114th a4nd Ilim tilt' dtal ar4'et 144'b listil and44 inadequa4441te triigi i114% to) use( fit'- dta.

and it 4144r DOD)1 14gvncic'14's l4iv jotti gtiidtli bp4 technical'4 41111 a~re I44'11g procu4red4.

i4. \ 1torou4gh 114k a4441 5si honIld bei accomp14)1ihed1 to prmide i414 c l ta ba414i1se' for lt'e decl

444411tt 111 t'i technia data1.

1). 1'I( c(4141r14'tor 4It'lI4pitg till' 411411 shIiiil it gkiii f rtee 14t''s- tothe4 Subljectt vi'4144ii441t

114rong4t4444t 114t' dc4%t'144i4444'4 prf'V4'5M
1'. \ ll4tti4r I 4'l wif'111ca ttl of14 4111e da tlit Ito, accomp4114ished'4.

d. (;)ns1idcra1444 shoti414 bet gkil to u44 of4 ftlit' 4141i'ti w alttr)14'I for p4r4's1'44i4g instrluctons.

e'. Miore du4rable4 paper~' and44 iitdtr, ,4t1i41 lit be used,

1'. Tralinling should14 be4 pr~ie for't a 141 3s'I- till thiil' 1 llte 41141a.

co Il p'41irclil4l51c i44ipic'i44'l1141ion plan41 slItillI" itt' 4I4'l 414144 u141tilizedi to in-lint a siiittli

11.~~' 14 s i-r itt ro% 44 .lott4ltI lit 441414 to ilnstirt raidt co4rrect'ion4 tof errors ill tlt- d1ata1.

5.:I. FPJPA AND 1'ASK-ORIVNTI;I TRAl. NG.; SUMMARY OF V.LAR )VI OP
* 1iI.;ENTi cFN1'iR (AID ) FIjPA/'OT TH AIIK-OFF STUID)~ (Refs. 94. 99).

a4. F:1.11 W. fotr orgaizat4iona4l (4 )) and44 inte4rmed'4iate (I) It'l tIllt'Illn't (T1S &\ NIS) of (lit'

VV V.)( \-7 Sonar14 Ht't'trtlt'r I 4'44p, &4s w11 otS 4441414ing TOT pac'kages (olt' ltr 0 lt'~vt
tciian14114 and44 one4 l'tr I 14141 lt''1441iian5), %wirt tlt'wcolii't and44 ba1rd1 41,411 I Itt 14441

v'lf'ti'I i~t '4n'- V%r tn'4141141 4444.
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Table 5-6.-Percentage of Subject Responses, by Base and by Squadron,
to Sample of Questions on the Job Guide Questionnaire (Ref. 3)*

Base Squadron

Questions CAFB NAFB Both AMS FMS OMS

1 How do you like the Job Guide Manuals?
a. Completely satisfactory 11.1 8.1 9.6 5.9 8.3 14.3
b. Good, but could be improved 68.0 70.2 69.1 70.3 77.8 59.1
c. Satisfactory, but no better than the

old TOs 15.7 13.7 14.7 15.8 8.3 20.0
d. Unsatisfactory 4.6 6.8 5.7 7.9 3.7 5.7
e. Other, or multiple response 0.0 0.6 0.3 0.0 0.9 0,0
f. No response 0.7 0.6 0.6 0.0 0.9 1.0

12. Would you prefer to use
a. Traditional-style TOs 21.6 18.6 20.1 20.8 22.2 17.1
b. Job Guide-style TOs 58.8 48.5 53.5 43.6 64.8 51.4
c. Checklists 12.4 22.4 17.5 22.8 7.4 22.9
d. No TOs 6.5 5.6 6.1 6.9 5.6 5.7
e. Other, or multiple response 0.7 4.4 2.6 5.0 0.0 2.9
f. No response 0.0 0.6 C.3 1.0 0.0 0.0

18. As a source of information for your job, the
new Job Guide Manuals are:
a. Much better than the old TOs 16.3 11.8 14.0 9.9 14.8 17.1
b. Better than the old TOs, but can be

refined 53.6 57.1 55.4 57.4 59.3 49.5
c. No better than the old TOs 18.3 18.6 18.5 16.8 15.7 22.9
d. Worse than the old TOs 10.5 11.8 11.2 15.8 8.3 9.5
e. Other, or multiple response 0.7 0.0 0.3 0.0 0.9 0.0
f. No response 0.7 0.6 0.6 0.0 0.9 1.0

25. The new JGMs and LTTAs help you do your
job?
a. Better 47.1 45.3 46.2 47.5 49.1 41.9
b. About the same 46.4 48.5 47.5 43.6 44.4 54.3
c. Not as well 4.6 5.0 4.8 8.9 3.7 1.9
d. Other, or multiple response 0.0 0.0 0.0 0.0 0.0 0.0
e. No response 2.0 1.2 1.6 0.0 2.8 1.9

33. Do you prefer to:
a. Use LTTAs for all troubleshooting

tasks 15.5 22.7 19.2 14.9 21.3 28.0

b. Use LTTAs for infrequent
troubleshooting tasks only 28.2 26.7 27.4 27.0 31.9 20.0

c. Use LTTAs for the most difficult
troubleshooting tasks only 32.4 34.7 33.6 29.7 36.2 40.0

d. Develop own troubleshooting strategy
and not use LTTAs at all 22.5 13.3 17.8 25.7 8.5 12.0

e. Other, or multiple response 1.4 2.7 2.1 2.7 2.1 0.0

*These are examples only; see Reference 3 for responses to all of the questions.
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These re'sults are ounly sligh tIN lower than those reported for tihe AlitIII ad~ alceil
deveopmet stdy b Potter and Thomas (Ref 19). which considered only. trouiblesliootjlw

problemrs, andl wvhere the inexperienced subjects isolated 89 percent of' both 0) and I le~I 

troubles. It should be niotedl that the Potter and Thomas study utilized high-aptitude
suibjec'ts (80th percentile and abo~e) who hadi completed 36 weeks of conventional theor% -

based training, whereas this studN uitilized only average-a1)titude subjects.
c. The subjects of tis studN as well as those in the Potter and Thomas studly (Ref. 19) and the(

Al tus demonstration (Ref] 80)). displayed weaknesses in their ability to use key lest equip-

inent . especially the oscilloscope. The percentages of troubles successfully found. alth oughi

imipressi~ c. wouild no doub lt ha~i' been h ighier if subjects had possessedl Igh profil inl
the use of their test equipment. (T[here is also substa ntial e~ ide ne that this is a
weakness of mian% DOD1 experienrced maintenance, technicians (Ref. 107).)

Such lack of test equlipmenit proliciencN indicates that the subjects had rcci rcd

insufficient "hands on"' practice lin the use of appropriate test equiipmen t funictions. In the

Altus effort (Ref. 8(1). this weaknes.s wias at tribu ted to a iack of siuflficient practie frames,

tin the training package. A.s at result. the Altuis repiort recommended that future TOT
packages contain inore practice framies. Sinice tie TOTKl packages for flus sludi arri i Jate.

mnost subjects had insufflicicia time for co mpleting their TOT01 packages. It can be asstumed
that subLjects wouldI hax c sliteessfuilly completed ev cii mnure tasks if' they coul d hia~ had fic -

full ad'han tage of the ir TO T packages.
I lowceu r. one imnportant omission was found( lin ho l the( 0 and I leu el T[OT packages.

No I ralti mig wias pruu uled onl tihei dual trace function of tie( oscilloscope. The rclatix cly low
percentages of successful complet ions for the 0 lcu cI task 4A 2 and the( I le~ el task 4N\2
(Table 5-7) were the dir'c t rtsult of these iriadu (rten I otri1s!14)15.

f. This project did (lemnotstrate that combining tlit l'lPIlPA andi TOTi technmologies was feasible

and that such a trade -oft would reduce initial training timec for first -tt'rm maitenamic
livirsoniiel. lIn spite, of all iii' ilifficilies JpreviouIN mnItioned, thc performnices of the

nilim-aptitiide subjets hi is -ud %(rnpressk e T[heir performances were as good l
better than those of' higl-ajtitude. comieniniaiiy traine d subjects ini other slulvie. All of

fll-' difficulties mentioned are correctali. and theiir correction would result lin still higher
lv'u el of' perfIormuance.

3.3.8 EXPERIME'NTS AND) TESTS OF SPA. As with mian% of the other formnat-based techniques,
fpilinfig hiardl ida a tia t siiomu the effectivness of SP.A formats is di fficulIt because it is a systemn
ini the provess of 'u col ing fromt formats with one14 set of characteristics to formats with other
chiaracti'risflcii. lit it!. own mnost recent assessinen t report ( Ref. I II ), the krmy projects the benefits

of SP \ fromn thei condluct of' ivalliatiomis of lIPA (anl I itier ) formats lil A~ir F'orce and N a\
lorograiis. mosl)t of1 wic h oc''irred during the 1960s and earhi 1 97 0s.

4 ~I .\ litiraturc search Indicates, that re'sults fromi stuiest' andittfsts sponisoredl b\ D)OD and
all thiree miulitar\ se'rucis me~rwlii'niigl\ support the rn-eu for Skill Perf'ormance :kids

fI'hilii~ to' Iii ro~ 1(]1 accurate. (as\ to iiidi'rstand. and ni'adjlNu ascalle technical infor-
mationl o -i'ruv pe' irsonneiil for tIn' opelrationi andu iiiaittiati' (f mnitar\ eqip~ment.
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The cosiderable data collected over thec past 20 years suggest that the performance of
lesser-trained and lesser-skilled individuals canl be enhanced through skill performance aidis
mnaterials with a consequent redtuction (if training time and costs, arid a redluction in
main tenrance costs. The positiw benefits m~ailable indicate the need to continue in the
directioni of dv~eloping and uising Skill Performance Aids type of dlata presentation.

The assessmentl then itemiizes quanti ta tie e ffecti~ eness data resulting-primuarily-fromt
A ir Force lob Gtiide tests (R~efs. 107. 17, 11 t). The Army bases its estimates of SP~A effectiveness

oni those tests arid ol ''obscriations of' validation and verification trials 1which i indIicate similar
expected benlefits'' (I'ef: *IIl). .Actually. A*rm% -sponsore d evraluations of SPA-ty-pe formats have
been conducted. The( earliest (conducted in 1 970) was for the -Ncw Look'' manuals for the M60
Mlachiine Guin it gave thre following resuilts:

* The initial test was of the \1okt-szd'~60 nianutal, arid wvas conducted at the Ariny's
lrnfantr% School.

The guidelines vvcre '.cr\ basic, ''(ontition Sense.'' Two-color priniting was allowed and
it ftillN illustrated torniat was encoourag('(. L et' loo1)k at tine result. First. we presented
all inflormuation necessar\ to tite operator ii straighit forward Isic(] language. We avoided
referecing from onme page to another. Each topic " as collected in to logical dlouble page
spreads. or "Modules of lniforniationi7 Thne emphasis was upont visuial information linte-
grated withI supportinrg text. Thiis appiroachi led nat urally to ti(e piocke t size horizontal
formnat, show n here. - lll( second color emphliasizes warniings. adds clarity, aidls readability.

*and helps attract and bold reader interest . .-

We inicluded a post -paid reply cardi asking the operator how hec liked the new style
ruamntial j sic j. Teresponse w as plienoniemmal. abouit 97 ( fav orable. We evyen receivell letters
front iii ers of other cr~ i-cs askinig. "W\ ci anl't Al miiilitary pulications he like this

new% N160 'FM?' (lef. 6 7)

Siihsequett1%. a similar matinal (for at crev-scrxed artillcry piece) was prepared ini a 'logbook''

size and testedl at the Field Artiller% School.

V\ain We hiided a re1)l\ vard lin the test \ersion priinted in 1 973. And, again, acceptance
vias, p~het~nmnail. Thel( demiand for this new log book size graphic operator's riianuial was mo
great Ilia)ia secnd dIrafIt edition was prinrited. 'llik is(ditioni includedl cornimerits rect-eide

-- front the test of Ilici'first dlraft. The official 1) \ version was printed arid (list ribu ted in

1974. (Ref. (57)

* 'Fhe~Tbse results dho riot. of course. represent Ilic "hard data" i-cssar% Io( properly(' vam ait
* tl~ef'etie'mess. himt tlne\ are indiatixe of the( acceptance of tliv iniimlatim formats bi using

hilrson mic'.
lit sidiseqncrit t.'t 5 (1 9714). anl c~altiation of t14 1 miammls preplaredl aucrdhiiig to tlil p~rinc~iple!.

Of MILI-63036 arid XII l-M -63038 was condicitcd(:
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STEP 1. GATHER
SOURCE DATA

7~STEP 2 IDENTIFY STEP 3. SELECT F STEP I4 L
SPCA AEFORMATS FOR FORMATS FOR

MA,* TROUBLESHOOTING REMOVE AND REPLACE

LMAs* MA,'

STEP 5 ESTABLISH TM

MA Maintenance Action SUPPORT

REQUIREMENTS

Figulre 6-2. --Overview of the Selection Method (Ref. 24)

Tohle 6.1. System? Conditios A ffecting Formats an~d Media (Ref. 24)

Task Personnel Hardware Workqaai

Troubleshooting Turrover Automated Test Equipment Illumination

Remove and Replace Time to Proficiency Status Displays space

Testing Technique Span of Supervision Distribution Elements (Rain)

Special Case Actions Personnel Qualification Size Cleanliness

a sop Standard RaiesIpc
a I Trial General Classification Test

0Calibration (GCT) Subordination

0 Periodic Job Scope Maintenance Demands

Replication

Installation Contest
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Table 6-4. - Association Between System Condition Categories

Activity

System Conditions. __-
Conditions Variables o

Maintenance Level Organizational /I nte rmedi ate /Depot 1x x x

E Ti ovei L ow/H igh x
R Time to Piofioenuy Slir/Long X x
S
O Spdnl of SuperVISion1 Low'High x x
N Jobh Scope( Nar row;'Biodd X X
N AFS()s Match 'Mismatch X x

E Skif Level Low High X Cx
L

ALt~thjtr'd Te~t Absenit Piesuio iiX
E Ita LI f) spi) i A iscrit Pfesefi IX
O resim~ I ehmu l T~~iiIite al F xl, al

UnOu I il I X

Nf r\iftotllDaids Batch Singjle Xy X

T Rtpid 'it O1pi c S ayste Fe w n pea

E x

E ClSti ilafu Cln Dtt

N Ma linteiiac lOT wm Nith nSlinl ma 1x

M Relikitis Mant DiV x

E
Ni

V I

CIVii fw..tIl il

Rr ~ .,. ~
0 4okn *cLmtdNniie
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a. andar ( peratilig 1Proced nrc- (S( ):~ k standlard 4)14raliiig proce4du re (SOP)' is a per -

foriiaiiee se ierice that stippo(rts miatiN NI<\s Oxa.. sequence \ Irs 14) Ito 14rfrniet prior to) all
ceceks. tess aid~ Irm4ibl4I4si)tiiigs of' s~~c Dli 1) escriing So)!.~ filIN each time tit- art-
requiiredi % mild be4 444-tiN To) iiiic 44-1. tue Irtctliiiiiil lircsribcd( for S()l. i -:
( I) 4Icst4ribl it once4 init d ttiaI-iteti '4'r-iot of'l j kiiiN itr04tilttiali/.ed 1441iit and (2) iielidc a

rek-reiiii U) flie Sol' 414'Mrilifioni ini vael of (ie( NI \ , kling suifimi(redi. TN'vjuicai SOl' art

e hin oti anid .IitiII(4% ii 1)r4)etoiirc

* ( ~illiloii0414rat lug scqieii 4t'. I .g... .s\itch fromt miii( I) 4 ii4tt

St at( (1111,i otitilt It) Idv4ilil1' prior to the condut of' 4)1 a lk iaaI -I-. S )m m~igiddiilic- I()t
betp IIluitjt,\ ilaie heI~re S l'Ps are( 1jkcI\ to) hei nii-trdt at aittitlatid licl'ov

* \1 \ fliat i'4ojtir4'the i4 tiA' s) tandoardo tes ('14IltiiiiiI (e.... -iglial geraito(r-) are iikck I(o

\* 1 i \t \ai clitt te itt\ft ltr iei It Llilt' t-nit' it iihd oWac. l cl

al6lr

Ami- l pw clt that 441ti .i ild rd 14plra im rl m ddlc -(f)- ." t d e i

'14 tIMI to rvilim c all part h-l icll ."ld



REMOVF AND INSTALL F LOVME TER CAUTION
TRANSMITI ER

Ins tall F lowmieter T an smit ter The flowmeter ) can be damnaged it the fuel
connector (10) is not supported with. a wrench

NOTE when torquing coupling nut (9).

All replacement llowmeters ha-r bothl cal' 3 Reconnect fuel hose.
brated ird filledI with Arnso 140 Typie 2 11. Remove caplugs PP10O and VV-19 at 191.
Calibration fIl1i Mufi F 7024, or h~ii~lnll Lubricate connector threads.
The cjiiibration flIGd shouldI lie rnomverl f--c Using 500 to 1000 lb in torque
all reprlilenient flowneters befoire installition wrench, torque coupling nut to 650-

onitine egine750 lb. in.

NOTE
Lack oif fluid In a flowmetef can cause
damnage to the jewel beairings and l)iviits If Do not lubricate 0-ring,

thie reirlii'enent flowroetef has no fluid in) it 4 Reconnect connector (6)
or if there is evrdrrnice th at it has bVn n ;I ii Remove catlugs EC-I0 and EP-10
or dtroppted. it should be sent tio in iaerfrail b) install 0-ring.

depo I .. caibraionc Safety wvire connector (6)

CAUTIONEND OF ACTIVITY
The flowmeter trainsmhitter is a delicate
instrument and should be hanldled carefully

1 . Inostall flowmeter 'onto conrnector (8)

a. Remove caplug from connector at 18)
b Lubricate and install 0 ring
c Using 0 1501ib in torque wrench.

torque four bolts to 24-27 If, in
d. Safety wire four bolts

2 I nstall connector Ii 0)

a. LUbricate and install () r ifi into 9 10
shoulder of connectior

h Titorie four bolts to 24 27 lb in
c Safety, wire four bolts

6

7

Figure 6-5. -Preferred Format for a Fully Proceduralized,
* Dual-Level Description of an SOP (Ref. 24)
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Front ApmtaMrnGnraoelrHChne

J1025 Azimuth Mark Generator for H Channel
J1024 Azimuth Mark Generator for +heChanne

LL

"2654Z42 100 £tRIs -

r.

Q9~OK 0
Q1,L

AZIMUTH MARK GENERATOR

Fiqutre 6 6. -Location Diagram Suitable for Sujpporting One- Trial Learning Action

151

S~ ~~~ 7-- ...



t. .. 1 1i1jI 1

Install and Adlust Aux Air Door Caution
light Switch - MOLD 'LINE

IN~CHES

1~7 - ------'V~ : ge ~ it ox- u~ l7 ' V irT--~----

r ~ r'2~ S'A lco) leads. RULER

-~ ~'-~ : - -ale %%r" _ - 8~.~

- e n~r'i Is at an-; ot'~er pos5tori.
to ~ 11a 1.q* ~" W~~i owl of altgn-

rmCrt a7r2 rteL-.;res adjust-rent. S'WITCH WIRE

2 imethat a!lttnt lower door and 1-2

* ,-,, - . of 1,idingz edge of door SWITCH WIRE 2-20
0. 1 incn~ !rorr. molxd line of air- PROBES

C raf ,

3. CTheck th~at rrn2:.,rneter needle touches
t-t0 rnr, - the scale with door

in Dois xi~n. NE EDE

NO TEF

If rnulti:7-eter needle tou0,.es the "0" mark,
remove' s\A,,tch wires from rnultirneter
probes and go to page 15. If needle is at MULTIMETRR
any. ot '.er position, go to page 12.

it" t 7. PrucedJuralized Formlat Emphasizing "Train ing Notes"
* Intend(edY fo Support Unusually Complex MAs

A.i
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442:

Frq/ire 6-8. Pla (tnal Enirn/asts m i Ff Frmat to Stionor Ti ''a
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Ili it I lil'IL, 44 h-ci -kill, d pri-mmt I i mid 3 kill Iri.t I-) fit milit HIM -
\ 11, lc d , ill I-m illf-I IliII14-i., I i ''Illillim l I- (ltl-ld c l, d 111'.11 Ill 11 111,11 lit ill
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COMPONENT/SYSTEM C.P. NO.

FUEL OIL STRAINER, DUPLEX FODS

C.P. DESCRIPTION RATE TIME
SHIFTING, INSPECTION, CLEAN, OPERATING P03 10 MIN

PROCEDURE

1AReove strainer rssket from idle strainer chamber

13 Clean strainer basket drV wtih low pressure air

14 Blow svrraner basket dr-ii with low pressure air

15 Inspect strainer basket for craked or broken mesh

NOTE Renew if regurred

16 Remrove cap gasket from idie strane chambe'

1 'lInspect cap gaske! for

a Cracks

b cfreaks

C Deieroraton

NOT E Renew it rtr Wed

18 Reinstall cap gasket

19. Reinstall baske'

CAUTION ENSURE STRAINER CAP IS PROPERLY SEATED

p 20 Reinstall cap

21 Shut drain valve on idie strainer chamber

CAUTION BOTH STRAINERS ARE PRESSURIZED WHEN SHIFT LEVER LOCKING DEVICE IS RELEASED

22. Test and vent idie strainer chamber as follows

a Crack open cent valve on idle strainer.

b Release shift lever lockingr device

C. Shut cent valve on idle strainer when oil flow appears

* Flilrn 6-9. &wloilo Formnit for DescrIhiny Pet-iodic AlAs (Ref. 24)
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AFA I9- Attachment 21 1 June 1977 A21-35/36

AFSC 4265r0
Semisk illed AFSC 42630

Helper AFSC 42610

AIRMAN AIR FORCE SPECIALTY

AIRCRAFT PROPELLER MECHANIC

1. SPECIALTY SUMMARY

Removes. uviralls. inspects. repairs, and troubleshoots aircraft propellers

2. DUTIES AND RESPONSIBILITIES

a Dtsossembles. cleans, and vrspects aircraft cortreti,,ns such as adjusting slops to agre'- siih
prpellers Disasembles propellers into componert parts prescribed angles uv isure efficient operation1 V!

such as blades, gears, beartrgs, brushes. srafts, rollers. Propeller
hubs, slip rins,~ separators. covers, pistons. housings. c. Installs propeller and comrponentr parts Removes
motors, seals. ga _kets. bolts. nuts, and washers Cleanis and installs propeller on engine shaft, using chain fall,
and inspects all parts prpeler slings, and hoist Removes and installs control

b Repairs aircraft propellers and comoinent parts unit and checks for operation Mikes necesarN
Troubleshoots and repairs malfunctions found si
propellets. gosernors, sychronsuers, feathering punmps. adjustments to propeller arid governor s% nchuosre: to
and coatrol systems. usitng small handtools, such as insure maximum operating effictenc"
hammers pliers, wrenches, and related rest equipmntit d Supersises aircraft propeller mraitrertu'rc
Reassenbles parts into major propeller assemblN and personn~el Assigns maintenanLC and repair funtr.ixis 1,
balance, propeller b . inserting lead into sollow barrel tubordinates and observes performane to ir-crs
bolts ot weights in slots uii blade nuts Tests propeller b compliance with procedures and applicable tcchn;-
using electric or h~ draulic test stand to check for publs~ations Instructs subordinates in te~hniqc, ,f
operation and evidence of oil leakage Operates propeller installation, repair, and overhaul of aircraft
through full blade angle range Makes necessar.s Coniducts on-the~fcob traitirg

3. SPECIALTY OUALIFICATIONS

K nsowledge, Knowledge of electrical. pneudrasulsc. installatrorn. repair, or overhaul of aircraft propellers. is
and mechanical psnctples as applied to aircraft mandatory
propellers, and use of technical publications, forms. d Traiing Completion of a bass, airctafr PrOPeliCr
records, and maintenance management procedures is mitenance course is desitable
mandatory Possession of mandatory knowledge will be e Other
determined according to AFR 35 - 1 (I) Normal color vision as defined i AFR

b Edscattie. Completion of high school with 160 -4 3 is mandatory
courses in general science or mechanics is desirable (2) A minimum aptitude level of Mechanical 40

cExperience. Erspenence in functions, such as or Electronic 40 is mandatory

4. SPECIALTY DATA
a Gradie Spread b. Related D. 0. T oh

Airman first-clss through Aicraft-and -Engine
ataff sergeant ........ 42650 Mechanic . . . .i 1'1
Airman first-class 42t,50 C. RelaredD0P)OCCUPeOrsalSUbgr(Ir 6rti

Figulre 6- 10. -Example of A FS Description Providing Specialty Qualifications

-A A9 - 1



lDept'rlilliti oil 1111. AFlS ifillt'tl ill ill' Iiiatli/iiiisinatti. onet t% pIw of aid ina% bct appropriate for
troules''hootinig allot ajiotlitr for noiitrouilt'slootiiig. 'lls~.. if muainlteniance' of a turboprop t'iline lI"

a0illdt a jet ngiin' Al. ;. thati per-onl's qtialiititaioiis sliotilti lit, adequ~iate' for tion)trotibhltotitit

inii nii' of' (lit Itiroprop propllctr sN stcni. It is tiot fikcl% iitwi-cr. that the saint- ini% idtial
v% Ill be ijoalihiei to trotihicehiool and repair (lic pirtipt'cr stiltsy stt'hl. Siitt diffetrenit tt'chitogit- arc

Conto Variable Troubleshooting Nontroubleshooting

Match Deductive Descriptive
AFSQS ------- __-_ _

L ~Mismatch Fully proceduralized~ Proceduralized

M~ ien formtat selt'ctiot dec(isjins munst hi' made porior to tlhe as ailahilit of Al'S data. "beist
trictss can oftt'ii fit, mnade 4)11 Ilii basis of iut' mnission profile. tisatlillance concept. etc. Ill
addition, iital decisionls mat, be sillt 'I.to chiange it' "special trainiing'' will qniahil' (it'- nialit-

nante persm)inctl. eseii though all A VS mismiattch t'Xist,.

6.4.6.6 Skill lex'el: TI ssstein condition is tloscl% rclatito Iiilii \lSQS itihiitioti. lii c tipiasis
is ent the~ t'arc'tr ladder lit-elf ( I-. 3- . 5-. 7- kihilelk rather thanl onl a coniparl'on )f career ladder

quialifications (Al'S differet'ics). Ilignrc 6-1 1 illntisralcs (lie career Iadecr- for I hirec relatedl carer
fields. As thev ttinjicail ga is vxpt'richlci andi coiii 1 ltvt adiditionual traiin 1g. progrc.'s(canl he made
upl fihe career ladder. 'Tabde 6-5 ideuitifics the( iiiiprowehiueuit4 inl .klll-, training. and t'\periehee thiat
are- ieeiicet nti'csarN to, iiiow fromi onec ,kill li,\el lIi tn v\t. 'thel losser the -killl lesel of per-
formnllg or 4itiper~is hug pt'rstoiihl the greater (lict ieeu (or 1iroct'tiirali,.t'ii fortnat4-.

Condition Variable Troubleshooting Nontroubleshooting

Skill Low Fully proceduralized Proceduralized

LevelI
-~High Deductive Descriptive

Note .il'o. trorn t'xattiiiatitn of' Iiire 6-1 I. that tit ''%eight- \sshin'll is. giwn to ilt(' jn dgnliten

(l'NllK) lathl'r ha, a inuaidafor reiilitit for conipletioii of ilii hasit' INVI' colirsi' ill order to
fitgt's fromi A 1St 32410( to AFlS( :1324310. lIn thue .\ionit's ando Autoinated V~iglu t S stein ( Xnrsts.

114?ti eter. Ill#- ciltivenshut biasic-m~irsc', art' detsiralt' not iiuaidator\ . It tail be' t'xinct't thlat not all
4tf Ot- 3- skill listls (or altos ) ill tiltso tar't'r fields \-,ill liae tcotmplted (te basitc tcourse'. This
(lis~iitiii t'd1ho al b Iii i"''i to Iakt' a jntlgintiit hts-ten (ilsY prot't'tliralizt't and parliallvN prot'dm'.
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AFR 39- 1(C4, Attechment 16 15 September 1978 Etfeclove 31 October 1978 A16 3

El P~SION MIASIUKING AV I )N ICS

tot I MN ANAGfR
NANAGE P

C~~i3 2 4 00 3

Skill Level 
E

ICONR) AVN,I'SurRN~ F NSTP- 'N7. SYSTEMS

AFSC 3 3259
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ITnr'ii , ((it,i '')t Ev,h1!snw Sk 0,' Lov''/s IAFR 35 1i

URI It RI %~FOR AWN DHl Of AI-Rk INA ~'_eej'ara 6 17d)

I- If Airmian then airman is qualified for award of AI-S( at

I is .i'ign;J crn'sti.min: JL..\ or ru::'.,' ini hv-lpc Al Mi I-skill lesel (note 5i
den 'n,!rjtc, ;'' en~il !'I ercs. ill crl. .nd tivts

2 quilitie' is bs p'.i-sd spc, 1!i fl,-skill level (notes I & 5)

;,,3 , I%,Ite I tmI~ l ia i . r I, ITC sc '5;11 IA! 3-kill level inote 5)
trainiii! destirircd in I N1 I I-:, .I, I Tiu inl er

4 his sjtistai irls 'cr1t'rii-d I the ci l NI ', ',skill lesel Incites 4 &S.
su;.css'jI~ .'"I 0' :rinrv ircticnl',. pissIs-'k t

Or ( Ix CI a't'l(I'i li -SIni , reiioinendi-J
hs sUpVC'or TAnd Tics~nrtdit rsT rC,4'IftInCIl~rTS Ill p.

5 ha i~t!rl 1:1:-:,- i - kc'X Ni " t 5-skill levl iflitcs 2, 4 & 5

Ia hI sat'ittl I'r..:r 1 1. A, I' 111 fu 171 d i 7-skill les el unites 34 & s u
nitritnuill M I easu'sInRcnp'lics All triilit

teqjuircicunts in~hidnr rtailgVHRt i riig rcqiircJ
i I's 5o- 2 is sir icride 1-5 or .do,osc is

recommended bN %upervi.r. And iets inandatorN
requirements or eiluls .unit

7 is promoted to 1-N (t t selectecd lor promotion ito I -S 9-skill level ( note 5).
inote Ms

N is in pa) grade I- 7, possesses 7-lest'] Al SC. whic h 9-skill level (noites 5 & 7).
is noirmal input source inti 

5)-evel Al-SC. achieves
a qualit 1ying sciore on the USAFS1 . hlas satistac torils
performed in the 9-skill level Al S( hur a minimum
of 6 months and is recommended bs supervisor

9 is in grade F~-8 or F-A: is retraining outside 9-skill 9-skill level (note 5).
level in which promoted; and has been awarded
new AFSC at 7-skill level

NOl I[S I Award oh an AtSIC as a b~passed specialist normall is training time ma) he applied to the experience requirement for
restricted toi initial classification actions. Award of a semiskilled avard of 7-skill level in different career ladder. No minimum
AFSC as a bypassed specialist subsequent to initial classification experience requirements for NCOs, grades E-8 or EA9 who have
%ill not he maide solel ' as the result of qualification on the AKT. been trained from awarded 9-skill level AFSC. .pplies to
and will be considered in accordlance with AFR 39-4. reclassified airmen whose specialty was withdrawn for reason%
2. It airman has been retrained from an awarded A FSC at 5 level or outlined in paragraphs 6-25b(2) and 6-25c through 6-2f.
abose, the 6 months' experience is not required. This exception also 4. If the training requirement is accomplished thrcough OJT, both
applies to reclassified airmen whose specialty was withdrawn for parts of the dual channel program must be completed as explained

* reasons outlined in paragraphs 6-25ND2 and 0-25e through 6-25f. in AFM -%-23.
*3 A minimum of 6 months' experience is required for NCOs .5 Signature of unit commander or his designated representative

grade% F 5 through F-". who hase been retrained from awarded required on all classification actions initiated.
7-skill lesel AI-S( s. or who are returning from Special Duty- t) Must accept promotioin to E-8 in order to retain 9-skill level.

*Identifiers When change of CAFSC require% termination of 'Six months' minimum performance is not applicable to AFSC
upgrade training iii the "-skill level, up to 6 months' of former llI (X4t
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FiT TEST !'LRE BIT TETT FIGURE

G 1 7-2 023 7-9

04 7-2 02 7-9

005 1-2 029 "-9

106 ". -2 Cr3 I -9

007 7-2 032 7-10

0KI " 7-2 034 7 10

010 7-2 035 7.i,

01 1-2 038 7-1I

012 7-2 . (03? "7-I

0' : 

0 3 
7 -1 I

01 7-3 37 7-11

014 7-4 042 11

15 -5 043 1

0:6 7-6 044 7-11

017 7.-1 045 7-l

015 7-1 050 7-11

01 7 7 051 7-11

X-9 OS-i 7-jI

021 7-9 055 7l

022 "7-9

Figure 6 13. Acces:, t. Troub/eshooting Aids via Built-in Tests. Sample Format (Ref. 24)

LZsi:,lay Readout Symptom Patterns

Ij _SJPPLY OK N -N N N N N N N Y Y Y Y Y Y Y y

MA5Z:PCLOCK CK N N N V Y Y Y Y N N N N Y Y Y Y

T/2mrqER K N N Y Y N N Y Y N N Y Y N N Y Y

R ?, . N Y " Y N Y N Y N Y N Y N Y N Y

L~.:-L ;YTLM SAD I X

,,D INFTRFACE( w 'P S"!.(LY CK X x X X X K X

":.:K CK x x x x 'x x

;,( .DoR VER CK - - X K X X X K X

D o S Y S ,K x x x x x

* --- -S S-

Figl, 6 14, Sanp/e of a Decision Logic Table Format for Using Status Displays
to Index Aids (Ref. 24)
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6.4.8.3 Illlninzatioii: This factor fre~iqlti accoriijariit that of Iiiitcd wotrkspace. altholughl it

tultvil must Itt toiitrl ctv ell s iii vo(rks1)acc is adi-quiatc. \ ariahtlts are monre conmplicatedi than ill

tir inot glare %% ill hit' hirewtt. 11' s\orkiuig condutitionis \%ill iiithiih diarkiness 0r loSS, Itcs t~of Iitili-

ulatiltt. 11s4 1iitiijapt'r-hiastil s~v.4eiis* t(Iiliiiilg nio extrnlal ilhimniiaion. (t-r pro ithe aiuxuhlar\

ighig for hiard clis riatiuiak. 11t glare cani lt cxpeic~l. disjtla - ,hioiild IHv hiindiil or liJs glare-

Cniin Variable Access Recording Portrayal

I DarkAuxiliary or
Dark -self -illuminated

Illumination Bright -- No effect

Bright, with Hods or __

glarematte paper

6. t.8.4 Ilenients: lwii conditionl tan iiliiih lirttilitalilri (rain or snow). Iinptraltiirv. winl.

humuuiditN . (-I(. 'Ilt jtresiiitt of rain. sti.and siloN has its, greatecst vit htt oil T\Is Inl thle clit of

pitrtraN ill iit-dia, v. hicrt 1 roN isiotis Io protect ft' pagws of hard (-oil\ '(''s motst be mnade. k Iitnt'sr
\%(.t cnditionis vit lto aniip~ated. 1 agws ,.iotilt la~t a Ianiliiatcd t'oatiifrr

Condition Variable -_ Access T Recording -Portrayal

-~~ -- Laminated
Wet -paper ___

I Elements -- ---- _- __

Dry -No effects

6.4.9 OTHEIR ACCFSS RKQlL: IRII F[NTS AXNDI TFCIIN IQUES. D ifficult\ lil lot at inig il oriiiatioii
t'iist,. oliuch of tdic ltthiiani', triistratioii \% ill tttf.t'ilioildI TI~s. It)! t\amlIe. researcli (l16'f. 21)

itsl(%si that ithiI toilS tilt ittiil fabth's ttt ttftiir aiid iuthtXts. tcthiiiatis sptenid 5 hitrccui (it' tltir

jol ttne lnivre'sifN -vkn IMIfrain h\te spt'iitl (1n iddiliouial 12 pterctt tit thiti

jolt ftict idttaiiiing giidant' tiont ttthetr trkt'rs antd stijltrsisors. \illort rt'tt'it simet' (Ref. 125)
rep1 orts that ti~' toine-ftourth tof [lit,' rt'spitnit'its Iniiihjatt' te\ spient 25 tto 49 pterttent otf their ttotal

jobl timec se'kirig iit'triiialjttr ill '~Its. whileit iort thait olic-fiili rt'1 itrli'( spein'hg nolet' hiai
50 peectitof their jtot timc e c'kini' Informiationi il 'Os. fii tto iat i aesliodccssfrcs(lt

Ittchincjan tto rt'I onl falliblte. iion-TI sotirtt's fur jolt guuidailt't'.
* II ~~~~Reistlig t[Is jsstit' ilii~oks appllIitin tof atcess tt'i'hiues twa dthl\ It oil s\ 5h'ilis its 'AtII as

Oit seltedttt use of' tithiicts thiat aljtp\ t(,ill\ ii ctainl virtiiiiistaiit'ts. v.g.. wi th \tloinatedt Test

FA I I lit ttt*f ii I ; t (I I la\ .
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I-9

Interval/Requirement MRC #

Condition Checks

Hot Start .... ........... 114.1 - 114.4
Hard Landing .. ......... 62.0 - 70.6

100 Arrested Landings......

etc.

Preflight .... ...........

Postflight ......

Interval Checks

Daily .... ............. 200.0 - 210.0

14 days ..... ............ 800.0 - 820.0

28 days .... ............

Figure 6-15. -Sample of Periodicity Index for Scheduled Inspections (Ref. 24)

SYMPTOM INDEX

Troubleshooting
Procedure

COOLING SYSTEM

Radiator
Boils over .. .......... . 3-12
Leaks .... ............. . 3-17

Temperature Gage
No indication .. ........ 3-29
Runs cold ... .......... 3-11
Runs hot ... ........... 3-13

ENGINE

Misses .... ............. 3-34
Overheats .... ............ 3-72
Won't start ... ........... 3-27

EXHAUST SYSTEM

Excessive smoke .. ......... . 3-33
Water vapor ... ........... 3-33

Figure 6-16. -Sample Format for Indexing for Mechanical Equipment (Ref. 24)
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MAINTENANCE ACTION SYSTEM CONDITIONS OPTIMIZATION TABLE (MASCOT)

IFOUIPMENT -4MAINTENANCE LEVEL MAINTENANCE ACTION

4,w

Figure 6-22.- Basic MASCOT Table
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MAINTENANCE ACTION SYSTEM CONDITIONS OPTIMIZATION TABLE (MASCOT

* Troublesro-

EluiPME %T fMAINTENANCE LFVFL. MAINTENANCE ACTION

SuLpor! ReQ,,irerywnzs

*--See T-st Tectin,(Iup

Se- Tee; Techn-I-u

eeTelT Tec'herpue

4 -

t.4 .i~

Figujre? 6-23. -MASCOT Table for Troubleshooting MAs
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MAINTENANCE ACTION SYSTEM CONDITIONS OPTIMIZATION TABLE (MASCOT)

F~dPM 'T AINTENANCf LEVEL MANTEANCE ACTION

j *p- Rer,..' e I -

S.4

Fiqure 6-24. MASCOT Table for Remove 'InStall MAs
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MAINTENANCE ACTION SYSTEM CONDITIONS OPTIMIZATION TABLE (MASCOT)
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SECTION 7. REQUIREMENTS ANI) GUIIELIN ES DOCUMENTS
FOR TIlE ACQUISITION AND PREPARATION OF 'rECIINICAI. MANUALS

This section prosidcs a ' omprehnsi listinll of requirements aid gmideline<s documenit.s which
are iiailahhI' for 1s(, in the pr(paration and ,,(Iiiisition of technical mantials atid related data. It has

becin compiled from it %arichl of sol)rces and is th, most (omphl't listing aailale. \n publictation
%%bich is kriomi to contaji rleiant r'equircrnefls hes beI' iiJihJe,. , i Ihoitogh (mi soic insla ems)
the ae'r,N\ of the entries cotl not Ie werilfed.

Publications of the I'folh ing tN pes are inhidh'd:
Iadg'

0 MILITAR'I PIL BLICATIONS ................................................. 187
Nlilitar Iland ih, ok. (\III.-III)B K ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 .

\lilitar Spiiiation ( ' llI,-\)....... ....................................... 187
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46. N IA:NI :110-I 1 .2 au'l N FSCNi 3101-. \ .2 %%erc puiblislietl as i ombind documentl. ..XL.(
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SECTION 8. SPECIFICATIONS AND STANDARDS CROSS-REFERENCE TABLES

Tis~ section provides a selection of tables containing reference data applicable to specifications.
standards, and] otlher requirements andl guidelines documents. The purpose of these tables is to
pros ide quick reference to specific information about a particular document to reliewe the TIO
Specialist (if the necessity of reviewing each document personally when it mjay not contain dlata
relei an I to his needs.

The following tables are included herein:

Table 8AI.-T() preparation Specifications I'sed by the .Xir Force and Listedl in A\ir Force
Acquisition Documents (A FADs)

Table 8-2.-Navy TM Specification Systems (Ref' 63)

Table 8-3.-Sur~ey of Navy Specification Systems (Ref. 6.3)

T'able 8-4.-Armv TM Specification Systems (Ref. 6.3)

Table 8-5. -Survey of Army Specification Systems (Rf6.3)

Table 8-6.-Air Force Specification Systemis (Ref 63)

Table 87-ueyof Air Force Specification Systems (Ref. 6.3)

Table 8.8.-Requirements and G;uidelines Document,, for the Preparation of Jot) Performance
Aids Format Options
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Table 8-3. -Survey of Navy Specsificati1
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Table 8-5. -Survey of Army Specification Systems (R
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n Systems (Ref. 63)
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Table 8-6. -Air Force Specification Systems (Ref. 63)
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wce Specification systems (Ref. 63)
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SECTION 9. BIIlilI10tRAPIIY OF REFE'RE'N(CE' PUBILICATIONS

9.1 NUMEICAL. REFERENCE UIST

I Bulir II.IJob~ perl'ormfaillI aids: Iecarl and1 techlong state of' 11w art (NI'I{IC

'I'll 78-26). San Diiego. ( alit'.: \ a' I iershtniIl Reciarch i ad iDcellupniiil ( nitr. hIil
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